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PREFACE. 


IT  is  now  almofl  fevm  years  iince  the  prin- 
cipal part  of  the  matter  contained  in  the  fol- 
lowing meets  was  made  public,  under  the  title 
of  A  Treatife  upon  Gravel  and  upon  Gout,  in  which 
the  four ces  of  each  are  inveftigated,  and  effectual  mean* 
of  preventing^  or  of  removing  thofe  dlfeafes,  recom- 
mended. The  author,  at  that  time,  with-held 
his  name  from  the  world,  not  from  any  dif- 
ficulty he  apprehended  in  maintaining  the  fyftem 
which  he  had  prefumed  to  advance,  but  from 
an  idea  that  it  might  meet  with  more  impar- 
tial regard,  if  it  came  into  confideration  without 
refpect  to  himfelf.  From  an  eftablifhed  fame, 
a  favourable  reception  may  frequently  be  de- 
rived to  even  a  trivial  work  ;  but  from  a  name 
that  had  not  met  the  public  ear,  there  was  not 
any  intereft  that  could  be  expected*  while  fatal 

indif* 


indifference  and  neglect  might  be  apprehended. 
On  this  account  he  courted  concealment,  and  he 
trulls  his  motive  will  furnifhan  excufe  that  may 
be  received  with  indulgence. 

He  has  not  any  reafon  to  complain  of  the 
manner  in  which  his  production  was  treated : 
he  thinks  it  attracted  as  much  attention  as  could 
be  fuppofed  to  fall  to  the  fhare  of  an  anony- 
mous medical  publication.  Frequently,  how- 
ever, he  has  had  the  concern  to.  hear  himfelf 
condemned  for  requefting  confidence  to  opinions, 
which  he  had  not  pofTefTed  refolution  to  avow* 
The  veil  behind  which  he  wrote,  has  been  re* 
fleeted  upon  as  a  fign  *  of  diflruft  of  his  own 
theory j  if  not  of  intentional  deception.  He  muft 
alTent  to  the  jufc  grounds  of  fufpicion,  and  anx- 
ious to  efcape  from  them,  has  determined  to 
commit  his  fentiments  to  the  unpropitious  pre- 
judice they  may  encounter  from  the  obfeure  and 
private  condition  of  the  perfon  by  whom  they 
are  profelTed.  He  felt  it  likewife  a  duty  to  afTert 
his  right  to  principles,  which  others,  taking  ad- 
vantage of  his  remaining  in  the  dark,  feemed 
inclined  to  appropriate  to  themfelves.  Ideas 
which  had  been  fo  long  unclaimed  were  per- 
haps regarded  as  fair  fpoil ;  or  charity  might 
prompt  to  the  adoption  of  offspring  which  ap- 
peared deferted  and  deftitute,  or  left  in  an  or- 
phan 


phari  ftate.  To  have  taken  them  under  protect 
fcion,  withjuft  acknowledgment  of  the  manner 
in  which  they  were  picked  up,  would  have  been 
benevolent  and  humane  ;  but  when  a  new  patron 
labours  to  produce  oblivion  of  original  defcent* 
the  priviledges  of  adoption  are  exceeded. 

At  Edinburgh  there  have  been  two  predatory 
efforts,  with  which  the  author  was  not  acquainted 
until  the  main  body  of  his  treatife  was  in  the 
prefs.  If  he  had  happened  to  have  more  early 
information,  he  might  have  bellowed  a  few  pages 
in  comment,  under  thofe  fedtions  where*  with 
be  ft  propriety,  critical  obfervations  might  have 
been  introduced.  As  on  a  different  account 
there  was  occafion  for  a  poftfcript,  he  has  taken 
that  opportunity  of  briefly  expreffing  his  fenfe 
of  the  kindnefs  that  has  been  difplayed  in  fa- 
vour of  opinions  to  which,  in  their  general  te- 
nor, he  ought  to  be,  partial,  although  he  may 
revolt  againft  particular  deviations  and  mifap- 
plications  to  which  they  have  been  expofed. 

The  prefent  publication  comprehends  one 
fubjecfc  which  was  not  included  inthelaft. — The 
diiTertation  upon  bile,  and  its  relation  to  the 
other  affections  which  are  difcuffedj  is  additional 
matter  fo  intimately  connected  with  the  former 
fubje&s,  as  to  render  neceflary  a  new  arrange- 
ment for  the  purpofe  of  introducing  it.     It  ma/ 

like- 
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likewife  be  fuppofed,  that  in  the  courfe  of  the 
time  which  has  elapfed,  there  have  been,  upon 
different  principles,  productions  on  the  fame 
conditions  of  difeafe.— The  moll  important  was 
Dr.  Auftin's  Gulftonian  Lecture,  upon  which 
the  author  has  commented  with  freedom  :  he 
had  compofed  his  remarks  before  the  Doctor's 
untimely  death,  and  was  in  hopes,  if  that  mourn- 
ful event  had  not  taken  place,  to  the  general  for- 
row  and  lofs,  that  the  obfervations  he  felt  him- 
felf  compelled  to  make  upon  a  popular  work, 
might  have  again  brought  the  fubject  under 
the  confederation  of  a  man  whofe  abilities  were 
equal  to  a  fubftantial  fupport  of  his  opinion  if 
it  was  well  founded,  and  whofe  candour  would 
not  have  helitated  at  confeffion  of  error  on  con- 
viction of  miftake. 

The  author  is  not  endeavouring  to  pafs  a  plau- 
lible  fiction  on  the  public.  He  aims  not  at  the 
undecorous  fame  of  promulgating  a  fplendid 
hypothefis,  which  mail  feem  well  connected  in 
all  it-sf parts,  while  the  bafis  is  vifionary.  His  en- 
deavours have  been  directed  to  the  investigation 
of  truth,  which  he  has  ftudied  to  fuftain  by- 
chemical  deduction.  Reafoning  upon  eftablifhed 
chemical  facts  comes  as  near  to  perfection  as 
any  argument  that  does  not  refl  upon  mathema- 
tical evidence.     The  concluiions  to  which  his 

enquiry 


enquiry  leads,  are  of  the  firft  importance,  and 
demand  confideration.  It  is  of  confequence 
that  they  fhould  be  confuted  or  confirmed. 
Plis  defire  is  to  afford  illuftration  of  difeafes 
which  were  before  unexplained,  and  he  does 
not  fhrink  from  a  minute  difcuffion  of  his  en- 
deavour. He  is  earned  to  folicit  the  (iricleft 
fcrutiny  of  candid  criticifm,  that  he  may  re- 
cede from  his  errors  if  they  can  be  made  evi- 
dent, or  be  furni  fried  with  opportuities  of  re- 
plying to  objections  that  may  proceed  from  the 
miftakes  or  mifconceptions  of  his  readers.  He 
does  not  deprecate,  but  courts  a  clofe  examina- 
tion of  the  argument,  and  will  acknowledge 
Jii.mfelf  obliged  by  every  comment. 


CON- 
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INTRODUCTION. 

THERE  are  few  difeafes  from  which  greater 
furTerings  are  endured,  than  from  urinary  con- 
cretions; yet,  notwithftanding  their  frequency, 
very  little  has  been  known  concerning  the  cir- 
Cumftances  which  produce  them,  or  the  means  by 
which  they  may  be  prevented.  In  proof  of  this 
afTertion,  witnefs  the  very  painful  and  dangerous 
operations  that  are  daily  put  in  practice  for  the 
extraction  of  flones.  Calculi  in  the  bladder,  re- 
garded with  refpect  to  the  agonies  they  occafion, 
and  the  means  by  which  they  have  commonly 
been  removed,  may  be  enumerated  among  the 
mofc  heavy  of  human  infirmities.  The  nature  of 
man  is  not  expofed  to  many  inflictions  of  greater 
feverity. 

B  The 
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The  affecuon  which  paries  by  the  name  of 
gout,  has  engaged  much  attention  in  every  age. 
It  is,  on  account  of  the  violence  of  its  fymptoms, 
and  the  numbers  that  labour  under  it,  a  malady 
of  the  moil  ferious  importance.  Phyficians  have 
exerted  themfelves  to  find  out  a  remedy  for  it, 
but  their  endeavours  have  not  hitherto  been 
crowned  with  fuccefs.  Among  modern  difco- 
veries,  the  improvements  in  medicine  are  not  the 
leafl  confiderable ;  yet  it  is  remarkable,  that  no 
material  advantage  has  been  gained  in  the  inves- 
tigation of  this  difeafe.  Experience  has  taught 
in  what  manner  its  violence  may  be  mitigated, 
but  no  effectual  means  of  guarding  againfl  it 
have  as  yet  been  fuggeiled.  The  moil  eminent 
of  the  profeffion  have  acknowledged  themfelves 
unacquainted  with  the  caufe  of  gout,  and  for  this 
reafon  it  has  emphatically  been  termed  the 
Opprobrium   Medico  rum. 

An  examination  of  the  various  theories  that 
have  been  formed  refpecting  thefe  difeafes,  would 
be  tedious  and  unentertaining.  Many  of  them 
were  plauiible,  while  others  have  not  had  even 
ingenuity  to  recommend  them.  They  are  com- 
plaints with  which  the  rich  and  the  luxurious 
are  very  frequently  affli&ed  ;  and  the  eagernefs  of 
fuch  to  be  relieved,  has  expofed  them  to  become 
the  dupes  of  defigning  and  unprincipled  indi- 
viduals, 
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viduals,  who,  by  arrogance  and  impofition,  levy 
immenfe  contributions  upon  impatience  and  fim- 
plicity.  While  it  is  admitted  that  every  other 
icience  is  to  be  learnt  by  ftudy  and  application 
alone,  an  opinion  appears  to  prevail  that  the 
medical  art  may  be  obtained  upon  eafier  terms, 
and  the  higher!  confidence  is  placed  in  the  va- 
pouring profeflions  of  ignorant  arid,  illiterate 
quacks.  Fortunate  it  Would  be,  if  the  noftrums 
of  fuch  pretenders  were  merely  unavailing  to- 
wards the  end  for  which  they  are  adminiftered  : 
but  inertnefs  is  not  the  general  quality  of  boafted 
fpecifics.  Articles  of  precarious  activity  are 
crowded  together  without  judgment,  and  exhi- 
bited without  difcfimiriation.  Too  often  the 
conftitution  is  facrifked  to  the  blunders  of  em- 
pirics, and  the  unhappy  employer  laments  his 
credulity  when  the  melancholy  cbnfequences  are 
irretrievable.  It  is  amazing  that  men  of  under- 
Handing  mould  ever  commit  the  management  of 
their  deareft  concerns  to  the  blind  guidance  of 
fuch  pretenders.  Yet  it  mud  be  conferred,  that 
the  avowed  ignorance  of  regular  practitioners,  in 
refpect  to  the  production  of  gravel  and  gout,  has 
afforded  the  belt  apology  for  quackery  i 

The  origin  of  thefe  difeafes  it  is  our  aim,  and 

we  trufl  within  our  power,  toilluftrate.  Without 

ftepping  afide  to  comment  upon  the  numerous 
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opinions  that  have  been  entertained,  opportuni- 
ties will  occur  of  making  obfervations  upon  par- 
ticular fentiments.  The  principal  object  of  the 
prefent  deiign  is,  to  eftablifh,  by  evidence  that 
fhall  reft  upon  experiment,  the  means  by  which 
gravel  and  gout  are  produced.  The  conclufions 
will  be  found  coniiftent  with  the  beft  practical 
remarks  of  the  molt  reflected  authors.  A  con- 
nexion has  generally  been  fufpeeted  between 
them.  They  were  both  confidered  as  hereditary, 
and  the  female  offspring  of  gouty  parents  have 
often  been  regarded  as  peculiarly  liable  to 
nephritic  affection.  They  were  remarked  fre- 
quently to  occur  under  ccrrefponding  circum- 
flances,  and  in  the  fame  patient.  The  appear- 
ance ig  gout,  of  a  matter  fimilar  to  that  of  which 
urinary  concretions  are  formed,  afforded,  in  many 
cafes,  a  ftrong  prefumption  of  relationfhip.  The 
difeafes,  in  a  word,  were  fuppofed  to  be  fre- 
quently occafioned  by  the  fame  means,  and  re- 
lieved by  the  fame  remedies.  We  fhall  foon  be 
fatisfied,  that  the  conjecture,  which  had  been 
adopted  from  obfervation,  without  much  refpect 
to  the  caufe  of  either,  was  well  founded,  and  that 
the  alliance  is  intimate.  They  are  affections  of 
which  the  fources  are  the  fame,  and  the  confe- 
quent  alterations  not  very  diffimilar.  The  dif- 
ferences   will    be    perceived    to   depend   upon 

pecu- 
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peculiarities,  in  ftructure  and  functions,  of  the 
parts  concerned.  In  profecuting  the  enquiry, 
the  bile,  and  a  particular  change  to  which  it  is 
liable,  will  come  under  confideration.  But  before 
we  enter  upon  the  caufe,  and  its  effects,  or  the 
circumftances  that  appertain  to  it,  we  muft  pro- 
ceed to  a  view  of  the  matter  of  gravel. 
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SECTION     I. 

On  the  Matter  of  Urinary  Concretions* 

1  HE  concretions  generated  in  the  urinary  paf- 
fages  are  of  various  fizes  and  figures.  They 
differ,  likewife,  from  each  other,  in  refpecl:  to 
colour,  texture,  and  fpecific  gravity.  A  consider- 
able degree  of  variety  is  frequently  obfervable  in 
the  fame  concretion,  for  when  cut  into  they  are 
found  of  a  laminated  (truclure,  and  the  feveral 
lamina  are  fometimes  very  different  in  appear- 
ance. An  infinite  number  of  opinions  have  been 
held  refpe&ing  the  matter  of  them -,  but  it  does 
not  appear  that  many  experiments  were  made,  by 
which  any  accurate  knowledge  of  its  properties 
could  be  obtained.  The  qualities  afcribed  to  it 
had  their  foundation  in  conjecture  merely.  It 
was  confidered  as  acid  by  fome,  and  as  alkaline 
by  others.  Not  unfrequently  it  was  compared 
to  the  tartar,  which  is  feparated  from  wines  du- 
ring fermentation;  and  in  treating  of  it,  many 
authors  were  ufed  to  talk  of  earth,  falts,  air,  oil, 
and  fulphur,  without  appearing  to  have  any  pre- 

cife 
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cife  ideas  in  regard  to  the  meaning  of  thefe 
terms. 

Urinary  concretions,  from  having  a  confider- 
able  refemblance  tochalk-ftones,  were  frequently 
confidered  as  calcareous  earth.  This  opinion 
was  more  prevalent  than  any  other  in  refpecl  to 
their  competition.  It  originated  from  outward 
appearance,  but  was  fuppofed  to  have  received 
confirmation  from  experiment.  It  was  main- 
tained in  the  medical  theatres,  and  feldom  called 
into  queftion. 

At  length  an  inveftigation  of  the  properties  of 
this  matter  was  entered  upon  by  Mr.  Scheele  and 
Sir  T.  Bergmann,  thofe  diftinguilhed  chymifts, 
to  whom  the  world  is  indebted  for  many  im- 
portant and  valuable  difcoveries,  with  which 
fcience  has  been  enriched.  From  the  refult  of 
their  operations,  which  were  profecuted  without 
any  prepoiTeffion  from  the  vague  enquiries  of 
others,  it  appears,  that  urinary  concretions, 
however  different  in  colour  and  texture,  are  efTen- 
tjally  the  fame,  and  that  they  are  formed  of  a 
peculiar  fubftance,  which,  on  account  of  fome  of 
its  properties,  they  confider  as  an  acid.  If  they 
contain  any  calcareous  earth,  it  is  generally  in  fo 
fmall  a  proportion  that  it  was  entirely  overlooked 
by  Mr.  Scheele.  Bergmann  imagined  that  he 
difcovered  a  very  minute  quantity  of  it;  but 
B  4  the 
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the  experiment  upon  which  his  fufpicion  was 
grounded,  is  far  from  being  fatisfaclory.  At  any 
rate,  the  proportion  amounting  to  not  a  hun- 
dredth part  of  the  whole  mafs,  is  too  inconfidera- 
ble  to  require  being  noticed. 

Mr.  Scheelc  has  informed  us  that  the  powdered 
calculus  was  difiblved  by  concentrated  vitriolic 
acid,  with  the  affiftance  of  heat,  but  that  the 
muriatic  acid  had  not  the  fmallefc  effect  upon  it, 
even  when  boiled  with  it.  Thefe  fimple  experi- 
ments were  fufficient  to  prove  that  it  is  not 
chiefly  formed  of  calcareous  earth.  It  is  a  pro- 
perty of  that  earth  to  combine  with  vitriolic  acid 
into  an  almoft  infoluble  concrete,  while  it  unites 
very  readily  with  muriatic  acid,  into  a  compound 
fo  eafy  of  folution  as  to  attract  water  from  the 
atmofphere. 

The  calculus  was  attacked  by  concentrated 
nitrous  acid  with  great  violence,  and  with  the 
affiftance  of  heat  it  was  readily  diffolved  by  the 
fame  acid  diluted.  The  acid  of  fugar,  which 
attracts  calcareous  earth  from  every  other  acid, 
and  unites  with  it  into  a  fubftance  infoluble  in 
water,  did  not  produce  any  precipitation  when 
mixed  with  this  folution  :  neither  was  there  any 
material  effect  from  the  addition  of  alkali. 
The  compound  of  the  matter  of  calculi  with  the 
fliluted  nitrous  acid,   was  of  a   yellow  colour. 

When 
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When  the  faturation  was  complete,  it  betrayed 
very  little  of  the  fmell  or  tafte  of  the  acid,  and  it 
had  a  lingular  property  of  communicating  red 
fpots  to  the  fkin.  On  evaporating  it  to  drynefs, 
there  remained  a  rofe-coloured  fpungy  mafs, 
eafily  foluble  in  water,  to  a  large  quantity  of 
which  it  gave  a  deep  red  colour. 

The  powdered  calculus  was  not  in  any  manner 
affected  by  a  folution  of  mild  alkalis,  either  fixed 
pr  volatile,  but  it  was  entirely  diflolved  by  fuch 
as  were  perfectly  cauftic.  Thefe  folutions  likewife 
were  of  a  yellow  colour,  and  the  calculus  was 
precipitated  by  every  acid,  and  by  fixed  air. 

The  matter  of  urinary  concretions  was  diflolved 
by  digeftion  in  lime-water.  Four  ounces  of  the 
latter  were  required  for  twelve  grains  of  the  for- 
mer ;  and  the  folution,  like  the  alkaline  ones,  was 
decompofed  by  acids. 

The  calculus  was  foluble  in  boiling  water,  in 
the  proportion  of  about  eight  grains  to  five  ounces, 
and  the  greaten:  part  of  it  was  depofited  in  fine 
cryftals,  as  the  fluid  became  cold.  The  folution 
gave  a  red  colour  to  paper  ftained  with  lacmus. 

It  appeared  advifable  to  relate  thus  much  of 
the  experiments  of  Mr.  Scheele,  as  fome  of  my 
readers  may  not  have  had  an  opportunity  of 
peruflng  his  ingenious  eflay.  From  the  whole 
he  concludes,  that  the  matter  of  urinary  concre- 
tions 
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tions  is  not  calcareous,  but  a  peculiar  acid  fait, 
with  which  is  blended  a  portion  of  animal  gela- 
tinous matter.  Its  folubility  in  boiling  water, 
and  the  cryftaline  form  which  it  afterwards 
afTumed,  induced  him  to  confider  it  as  a  faline 
fuhftance.  The  alteration  of  colour,  produced 
by  the  folution  on  lacmus,  was  the  mark  of  its 
acidity.  The  obfervations  of  Bergmann  were 
nearly  to  the  fame  purpofe. 

Notwithstanding  the  deference  that  was  due  to 
the  opinions  of  thefe  gentlemen,  many  doubts 
have  been  entertained  refpecting  the  propriety 
of  claffing  this  matter  among  acids.  It  does  not 
betray  any  acidity  to  the  tafte.  The  colour  of 
fyrup  of  violets  is  not  affected  by  the  folution  of 
it  in  boiling  water.  In  its  -combination  with 
alkalis  and  lime,  there  is  fomething  that  makes 
againft  the  opinion  of  its  being  an  acid  ;  for, 
unlike  to  other  acids,  it  is  precipitated  from  them 
by  fixed  air.  In  this  refpecl:,  the  compounds  are 
analogous  to  foaps  formed  by  the  union  of  alkalis 
with  oily  and  mucilaginous  fubftances. 

On  the  other  hand,  the  circumfrance  of  its 
communicating  a  red  colour  to  paper  ftained 
with  lacmus,  w7as  a  flrong  prefumptive  proof  of 
its  acidity.  The  lacmus  is  a  nicer  teft  than  the 
juice  of  violets,  and  difcovers  more  readily  the 
fmallefr  quantity  of  acid.     The  infipidity  of  this 

matter 
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matter  might  be  owing  to  water  not  being  capa- 
ble of  taking  up  a  quantity  fufficient  for  pro- 
ducing any  effeclupon  the  tongue,  as  nothing  can 
be  tailed  unlefs  applied  in  a  (late  of  fluidity  or 
folution.     The  decompaction  of  its  compounds 
with  alkalis  and  with  lime  by  fixed  air,  was  a 
point  from  which  no  pofitive  dedudtion  could  be 
drawn.     That  air  has  been  proved  to  be  itfelf  an 
acid.    It  has  been  termed  the  aerial  acid,  from  the 
circumftance  of  its  being  a  vapour  in  the  heat  of 
the  atmofphere.     At  prefent  it  is  more  generally 
diftinguifhed  by  the  name  of  carbonic  acid,  from 
including  charcoal  in  its  compofition.     It  was 
not,  therefore,  improbable,  that  the  matter  of 
calculi  might  be  an  acid,  of  which  the  attraction 
to  alkalis  and  to  earths  is  lefs  powerful  than  that 
of  carbonic  acid  to  the  fame  fubflances. 

It  feemed  obvious,  from  the  effects  of  alkalis 
and  lime,  that  the  calculus,  if  not  properly  an 
acid,  rnufl  be  of  a  muciiaginous  or  gelatinous  na- 
ture. With  a  view  of  clearing  up  the  uncer- 
tainty in  regard  to  it,  I  examined  with  attention 
its  compound  with  cauftic  fixed  vegetable  alkali, 
and  my  conclufions  were  in  favour  of  its  being 
an  acid.  Thefe  fubflances,  when  united,  did  not, 
in  tafle  or  in  appearance,  carry  the  leaf!  refem- 
blance  to  the  faponaceous  compounds  produced 

by 
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by  the  union  of  alkalis  with  the  gelatinous  parts 
of  animals. 

It  occurred  to  me  that  the  matter  of  calculi,  if 
an  acid,  might  admit,  like  other  acids,  of  being 
combined  with  magneiia ;  and  that  the  union,  if 
it  could  be  effected,  would  furnifh  decifive  tefti- 
mony  of  its  nature.  A  few  grains  of  a  concretion 
of  a  reddifh  colour,  firm  texture,  and  confidera- 
ble  fpecific  gravity,  were  rubbed  in  a  glafs  mor- 
tar with  an  equal  quantity  of  calcined  magnefia, 
and  three  or  four  drachms  of  diftilled  water. 
Thefe  articles  were  then  put  into  a  little  vial, 
which  was  fufpended  over  a  lamp  till  the  fluid 
had  boiled  for  a  few  minutes.  The  whole  was 
then  poured  upon  a  filtering  paper,  and  the 
liquor,  which  immediately  palled  through,  was  of 
a  yellow  colour,  like  the  folution  of  calculus  in 
cauftic  alkali.  I  was  fatisfied,  from  the  appear- 
ance of  it,  that  a  combination  had  taken  place. 
It  became  turbid  as  it  cooled,  and  there  was 
depolited  an  afh-coloured  powder,  which,  upon 
examination,  proved  to  be  neither  magneiia  nor 
calculus  in  a  iimple  ftate,  but  a  compound  of  the 
two.  This  powder  was  immediately  re-difiblved 
on  making  a  fecond  application  of  heat,  and  the 
whole  became  tranfparent  again.  To  one  part 
of  the  folution  in  this  ftate,  a  drop  or  two  of  mu- 
riatic 
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riatic  acid  was  added,  and  the  matter  of  the  cal- 
culus was  precipitated.  A  fmall  quantity  of 
cauftic  alkali  was  mixed  with  another  part  of  it, 
and  a  depofition  of  magnefia  took  place.  In  the 
firft  inftance,  the  muriatic  acid  united  with  the 
magnefia  fo  as  to  feparate  the  calculus ;  in  the 
fecond,  the  cauftic  alkali  attached  itfelf  to  the 
matter  of  the  calculus,  and  caufed  the  magnefia 
to  be  precipitated. 

This  laft  experiment  afforded  the  moft  perfect 
fatisfaction,  in  regard  to  the  point  which  it  was 
intended  to  elucidate  ;  it  eftabiifhed,  in  the  full- 
eft  manner,  the  acidity  of  the  matter  of  urinary 
concretions.  Cauftic  alkalis  and  lime  are  capa- 
ble of  being  combined  with  the  oily,  the  refinous, 
and  the  gelatinous  parts  of  animals ;  but  magnefia, 
when  freed  from  carbonic  acid  by  perfect  calci- 
nation, is  capable  of  being  united  with  acids  alone 
into  foluble  compounds. 

The  compound  of  the  calculus  with  magnefia 
is  diflblved  by  water  in  a  much  larger  proportion 
than  the  calculus  by  itfelf.  If  a  little  muriatic 
acid  be  mixed  with  a  faturated  folution  while  hot, 
the  matter  of  the  calculus  feparated  in.  the  form 
of  a  fine  white  powder,  will  be  in  fufficient 
quantity  to  give  to  the  whole  the  confiftence  of 
cream,  After  ftanding  for  fome  time,  the  par- 
ticles of  this  powder,  by  getting  together,  become 
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larger,  and  fubfide  to  the  bottom.  If  an  acid  be 
added  to  a  very  diluted  folution  of  the  compound^ 
and  the  whole  permitted  to  remain  at  reft  for  a 
few  hours,  the  precipitate  appears  in  fine  cryftals 
adhering  to  the  fides  of  the  vial. 

I  obtained  a  further  confirmation  of  the  acidity 
of  the  calculus  by  combining  it  with  the  pure 
earth  of  alum,  of  which  the  precipitation  had 
been  effected  by  cauftic  alkali.  This  matter  had 
been  ranked  among  acids  without  having  been 
expofed  to  thefe  conclufive  tefts.  The  novelty 
of  Scheele's  obfervations  has  drawn  the  attention 
of  many  fubfcquent  inveftigators  to  concretions 
in  the  bladder,  without  much  having  been  added 
to  the  general  flock  of  knowledge.  Recent 
opinions  concerning  the  fubftance  of  calculi, 
appear  to  have  been  formed  almoft  entirely  from 
its  decompofition  by  fire,  in  preference  to  a  more 
natural  and  fatisfaclory  means  of  investigation, 
its  effects  upon  other  bodies.  It  has  been  ex- 
pofed, in  retorts  and  crucibles,  to  every  poflible 
alteration  from  heat.  Nice  difcrimination  of 
the  various  products,  and  accurate  meafurement 
of  the  different  vapours  proceeding  from  it,  have 
been  made,  while  the  original  matter  in  its  na- 
tive ftate  has  been  almoft  neglected.  It  is  evi- 
dent, from  the  effect  of  fire,  that  this  acid  is  a 
compounded  body.  Under  the  action  of  a  certain 

degree 
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degree  of  heat,  it  is   decompofed,   and  yields 
nearly  the  fame  products  as  animal  matter,  with 
the  exception  of  a  peculiar  fublimate,  which  be- 
comes of  confequence  from  having  been  made  a 
ground  of  diftinction  among  calculi.     There  re- 
mains after  the  procefs  a  coal,  convertible  by  the 
force  of  fire  into  earth.     I  have  remarked,  that 
the  compounds  of  this  matter   with  alkalis  and 
magneiia,  began  to  emit,   when  evaporated  to 
drynefs,  vapours  of  volatile  alkali  in  a  degree  of 
heat  not  very  confiderable.     It  is   certainly  an 
article,   towards  the  formation  of  which  many 
elements  are  united ;   but   the  derangement   by- 
fire  of  thefe  attractions,  by  which  they  are  com- 
bined, does  not  much  contribute  to  illuftrate  the 
nature  of  it.     The  matter  of  urinary  concretions 
is  probably  an  acid  arifing  out  of  a  particular 
modification  of  animal  particles,  with  properties 
depending  upon  that  modification.     Refolution 
by  fire  is  entitled  to  attention,  and  a  fit  object  of 
curiofity,  but  ought  not  to  be  made  the  principal 
flandard  of  decifion  in  regard  to  particular  forms 
of  animal  and  vegetable  matter,  whofe  extraor- 
dinary properties  proceed   from  peculiarity   of 
modification.     The  acids  of  tartar,  of  fugar,  and 
other  acids,  are  equally  capable  of  being  decom- 
pounded by  fire.     Heat  gives  occafion  to  a  new 
feries  of  combinations,  by  which  the  particular 
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distinctions  of  different  kinds  of  animal  and  ve- 
getable matter  are  loft.  The  products  obtained 
are  not  always  elements  merely,  but  frequently 
hew  compounds,  fpringing  from  a  different  ar- 
rangement of  elementary  principles,  and  towards 
the  compofition  of  which,  the  common  air,  and 
the  matter  of  fire,  may  have  contributed.  We 
cannot,  therefore,  put  down  as  actually  consti- 
tuting calculus,  the  feveral  articles  that  may  be 
collected  from  it  by  fublimation,  and  much  lefs 
can  we  decide  upon  its  native  properties,  from 
the  refult  of  analyfis  by  fire.  As  well  might  we 
take  diftillation  as  a  criterion  by  which  the  nature 
and  qualities  of  exprefTed  oil  fhould  be  investi- 
gated. Let  endeavours  be  chiefly  directed  to- 
wards marking  its  properties  with  relation  to 
other  matter. 

Many  have  been  inclined  to  consider  the  cal- 
culus as  a  particular  condition  of  phofphorie 
acid,  but  there  has  not  been  adduced  any  fatif- 
factory  experiment  that  can  warrant  the  fufpi- 
cion.  Phofphorus  and  its  acid  are  indeed  matters 
of  a  lingular  kind,  which  appear  to  enter  univer- 
fally  into  the  compofition  of  animal  fubftances, 
and  are  known  to  admit  of  variety  of  modifica- 
tions, of  which  it  is  not  impoflible  that  the  acid 
of  concretions  might  be  one ;  but  we  are  unac- 
quainted  with  any   folid  grounds   from  which 

corre^ 
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correfpondence  can  be  inferred.  Every  trial  to 
which  it  has  been  put,  tends  to  evince  the  pecu- 
liarity and  diftindtion  of  this  matter  as  a  feparate 
acid  •,  and  fuch  it  ought  to  be  regarded,  till 
actual  connexion  has  been  afcertained.  We 
had  named  it,  the  concreting  acid,  or  acid  of  cal- 
luli ;  but  Greek  derivations  are  in  fafhion,  and 
now  it  is  commonly  known  by  the  term  of  Lithic, 
or  Uthifiac  acid.  It  is  a  concrete  fait  with  acid 
properties  peculiar  to  itfelf,  and  in  a  Itate  that 
may  generally  be  confidered  as  a  condition  of 
tolerable  purity.  It  is  not,  as  fome  have  fup- 
pofed,  a  fmall  quantity  of  an  acid  wrapt  up  in 
a  large  portion  of  mucilaginous  matter;  but  a 
concretion  is  a  body  with  unity  of  properties 
depending  upon  a  particular  arrangement  of 
elements,  that  pervades  almoffc  every  particle  of 
the  mafs.  The  quantity  of  animal  matter,  that  is 
only  mechanically  blended,  without  having  af- 
fumed  fuch  arrangement,  may  not  always  be 
the  fame,  but  is  feldom  confiderable.  It  is  com- 
plex with  refpefl  to  compofition ;  yet,  as  an 
acid,  fimple  in  its  properties  ;  and,  in  the  cir- 
cumftance  of  its  acidity,  ought  to  be  brought 
to  trial  as  a  body  of  homogeneous  qualities. 
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SECTION     II. 

On  the  natural  Condition  of  that  Matter  in 
the  Urine,  and  its  preternatural  Concretion 
into  Gravel  and  Calculi. 

MR.  SCHEELE  was  not  fatisfied  with  afcer- 
taining  the  nature  of  concreting  matter,  but 
carried  his  inquiry  to  its  fource,  and  found  it  in 
the  urine.  When  a  quantity  of  frefh  urine  had 
been  made  to  boil  until  much  diminifhed  by 
evaporation,  there  was  depofited,  as  it  became 
cold,  a  white  powder,  which  in  part  adhered  to 
the  fides  of  the  glafs,  and  appeared  fimilar  in 
properties  to  the  fubftance  of  urinary  concre- 
tions. He  was  of  opinion  that  the  common 
lateritious  fediment,  which  is  perceived  under 
particular  Hates  of  the  body,  confifts  of  the 
fame  matter. 

Reflecting  upon  the  experiments  that  have 
been  related,  I  fufpe&ed  that  the  concreting 
matter,  of  which  a  very  minute  portion  only 
could  be  retained  in  folution  by  urine  of  rhe 
animal  heat,  mufl  be  fufpended  by  combination 
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with  fomc  other  matter,  from  which  it  might 
be  precipitated  by  a  ftronger  acid.  I  made  the 
experiment,  and  was  highly  gratified  with  the 
event.  It  led  to  the  difcovery  of  a  fact,  which 
is  fimple  in  itfelf,  but  becomes  extremely  im« 
portant  from  the  interefting  confequences  to 
which  it  conducts,  and  the  relation  it  bears  to 
material  effects  upon  the  body.  It  lays  the 
foundation  of  new  fyilems,  throws  light  upon 
what  was  obfcure,  and  will  be  found  adequate 
to  a  complete  explanation  of  the  concreting 
procefs.  If  twenty  drops  of  muriatic  acid,  or  a 
finall  quantity  of  any  other  acid,  be  agitated 
into  half  a  pint  of  clear  urine,  a  number  of  fmall 
chryftals  of  a  reddifh  brown  colour  will  be  difco- 
vered,  after  a  few  hours,  on  the  infide  of  the 
vial,  and  at  the  bottom  of  it.  Or,  fometimes, 
inftead  of  diftinct  and  tranfparent  chryftals, 
there  will  be  a  depoiition  of  a  fine  powder,  by 
which  the  urine  is  rendered  turbid,  in  the  fame 
manner  as  by  the  lateritious  fediment.  Not 
uncommonly  apart  of  thedepoliteis  in  a  ohryftal- 
line  form,  and  the  remainder  in  that  o>~a  flaky 
fediment.     But  the  matter  of  both  is  the  fame. 

I  collected  a  confiderable  quantity  of  this 
matter,  by  filling,  every  morning,  a  quart  bottle 
with  recent  urine,  to  which  was  added  a  drachm 
or  two  of  muriatic   acid.     On  the  fucceeding 
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day,  when  the  chryftallization  was  complete, 
I  caufed  the  fluid  to  be  poured  off,  with  care 
that  none  of  the  chryflals  were  loft.  The  bot- 
tle was  then  filled  as  before,  and  the  procefs 
continued  until  the  inner  furface  had  acquired  a 
thick  cruft  of  the  adhering  matter.  By  violent 
agitation  with  a  few  ounces  of  cold  water,  a 
great  number  of  the  chryftals  were  detached  from 
the  glafs,  and  fell  to  the  bottom.  The  others 
were  feparated  by  means  of  a  feather,  and  the 
Whole  was  poured  upon  a  (trainer  of  fine  linen, 
in  which,  after  the  water  had  pafTed  through, 
there  remained  about  two  drachms  of  a  matter 
in  appearance  like  red  fand.  This  matter, 
when  chemically  examined,  turned  out  to  be  of 
the  nature  of  urinary  concretions.  Like  the 
calculus,  it  was  foluble  with  the  affiftance  of 
heat  in  concentrated  vitriolic  acid.  Like  the 
calculus,  it  united  with  diluted  nitrous  acid  into 
a  yellow  folution,  which  porTefTed  the  proper- 
ties of  communicating  red  fpots  to  the  fkin,  and 
of  leaving  on  evaporation  a  rofe-coloured  fpongy 
mafs.  Like  the  calculus,  it  was  capable  of  be- 
ing combined  with  cauftic  alkalis,  both  fixed  and 
volatile,  vith  lime,  with  magnefia,  and  with  the 
pure  eartji  of  alum ;  from  all  which  it  was 
precipitated  by  every  other  acid.  Like  the 
calculus,  it  was  diflolved  by  pure  boiling  water, 

and 
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and  in  like  manner  it  was  depofited  in  cooling. 
It  would  have  been  difficult  for  the  mod  accu- 
rate chemift  to  diftinguifh  between  the  matter  of 
thefe  chryftals  and  that  of  a  real  concretion  from 
the  kidnies  or  bladder.  The  chryftals  are  the 
fpecific  matter  of  calculi ;  the  pure  concreting 
acid  which  forms  the  bafis  of  urinary  concre- 
tions. For  inveftigating  the  properties  of  that 
acid,  they  are  to  be  preferred  to  the  calculus 
itfelf,  becaufe  it  is  probable,  that  to  a  ftone  in 
the  body,  a  little  of  any  adventitious  matter  hap- 
pening to  be  contained  in  the  urine  may  fre- 
quently adhere. 

Confidering  how  much  the  urine  has  ingroiTed 
the  attention  of  medical  men,  who  at  all  periods 
have  been  turned  towards  it  with  experimental  re- 
gard, there  is  much  caufe  of  aftonifhment,  that 
the  precipitation  of  lithic  matter  by  acids  fhould 
have  efcaped  obfervation.  Perhaps  the  time  that 
is  generally  requisite  for  the  formation  of  the 
chryftals  has  occafioned  them  to  be  overlooked. 
There  is  not  commonly,  at  firft,  any  evident 
mark  of  decompofition,  but  the  lithifiac  acid 
continues  fufpended  for  an  hour  or  two  after  it 
has  been  detached.  Sometimes,  however,  the 
proportion  of  it  is  fo  confiderable  as  to  caufe 
an  immediate  lofs  of  tranfparency,  and  the  chryf-* 
Uls  in  that  cafe  are  not  in  general  very  perfect, 
C  3  apart 


a  part  of  the  fediment  remaining  in  a  date  of 
fine  powder.  I  have  not  met  with  any  urine 
from  which  a  final!  quantity  of  it  may  not  be 
obtained. 

In  the  urine  of  health,  the  whole  lithifiac  mat- 
ter appears  to  be  naturally  combined  with  fome 
other  fubilance,  by  which  it  is  retained  in  a  fluid 
Hate.  There  is  always  in  this  fluid  alkalis,  both 
fixed  and  volatile,  in  conjunction  with  acids. 
There  is  likewife  lime  united  with  phofphoric 
acid  ;  and  the  compound  of  the  two  forms  an 
earthy  fubftance,  known  by  the  names  of  phof- 
phorated  lime  and  animal  earth,  with  which 
lithifiac  acid  may  be  combined  in  the  fame 
manner  as  with  magnefia.  I  fucceeded  in  com- 
bining it  with  a  portion  of  that  earth  procured 
from  the  urine  by  precipitation  with  cauftic 
volatile  alkali.  The  compound  was  more  eafy 
of  folution  than  the  fimple  acid.  With  alkali 
then,  or  with  lime,  or  with  phofphorated  lime, 
the  whole  of  which  in  the  urine  is  fufpended  by 
fuperabundant  acid,  the  concreting  matter  may 
be  in  native  conjunction.  A  r, able  of  the  ge- 
neral order  of  elective  attractions  is  feldom  fuf- 
ficient  for  explaining  the  condition  of  combina- 
tion of  feveral  different  bodies  when  in  a  com- 
pounded ftate  ;  and  a  train  of  nice  and  accurate 
experiments  would  be  necefiary  for  affording  cer- 
tain 
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tain  evidence  of  the  particular  matter  with  which 
lithiftac  acid  is  combined.  From  the  weaknefs, 
however,  of  its  attractions  to  alkalis  and  earths,  it 
may  be  prefumed  to  be  united  to  the  weakeft  in 
affinity  to  acids,  or  the  phofphorated  lime,  while 
the  others  are  pofTefTed  by  the  ftronger  acids. 
That,  in  this  cafe,  the  weakeft  are  in  conjunc- 
tion, is  rendered  probable  by  the  following  ob- 
fervation  and  experiment. 

A  portion  of  the  phofphorated  lime  in  the 
urine  appears  to  be  kept  in  folution  by  the 
aerial  or  carbonic  acid,  whofe  attractions  are  the 
weakeft,  excepting  thofe  of  concreting  acid. 
When  tranfparent  urine  in  a  vial  is  fufpended 
over  a  fire,  there  arifes,  as  the  heat  increafes,  a 
froth  upon  the  furface;  and,  as  it  approaches  to 
the  boiling  point,  the  whole  is  rendered  turbid, 
by  a  white  powder,  foluble  in  acids,  and  agree- 
ing in  its  other  properties  with  the  compound 
of  phofphoric  acid  and  lime.  The  alteration 
muft  take  place  in  confequence  of  the  acid,  by 
which  the  earth  was  kept  in  folution,  being  ex- 
pelled, and  the  heat  does  not  appear  to  have 
been  fufficient  for  the  expuliion  of  any  of  the 
other  acids  that  have  been  found  in  the  urine. 
When  water,  in  which  magnefia  is  fufpended  by 
means  of  fixed  air,  has  been  expofed  to  limilar 
C  4  treatment 
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treatment,  the  carbonic  acid  is  in  like  manner 
carried  off,  and  the  magnefia  fubfides. 

In  natural  urine,  the  proportions  of  alkali  or 
earth,  and  acids,  are  accurately  balanced,  To  as 
to  form  a  ftate  of  neutrality  in  which  neither  is 
redundant.  It  is  probable  that  Scheele  was 
miftaken  in  fuppofing  he  had  obtained  the  pure 
matter  of  calculi  by  fimple  evaporation,  and 
that  the  fubftance  which  adhered  to  the  giafs 
was  that  matter  conjoined  with  animal  earth. 
If  there  was  even  a  fmall  natural  redundancy  of 
lithifiac  acid,  the  effect,  which  has  juft  been 
related  from  the  application  of  heat,  would  fur- 
nifh  an  earth  with  which  it  muff  become  blend- 
ed or  united.  It  would  probably  take  the  place 
of  trie  carbonic  acid  that  had  been  expelled. 
Either  he  muff  have  evaporated  urine  in  which 
acid  was  unnaturally  prevalent,  as  we  mail  often 
find  it  under  morbid  affection,  or  his  conclufion. 
was  not  perfectly  correct.  When  urine  is  left 
to  itfelf  in  clofe  veffels,  we  do  not  fee  any  ap- 
pearance of  chryftals  as  when  an  acid  has  been 
mixed  with  it ;  but  there  takes  place  a  fponta- 
neous  feparation  of  a  peculiar  matter,  forming 
what  has  been  called  the  cloud.  I  at  one  time 
conceived,  that  there  was  adhering  to  the  natural 
cloud  a  minute  portion  of  concreting  matter, 
which  was  depoiited  as  the  urine  cooled  ;  I 

thought 
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thought  it  had  been  in  part  lithifiac  ;  but  from 
more  nice  attention  to  it,  I  am  now  fatisfkd,  that 
when  it  is  not  more  than  what  ought  to  con- 
stitute the  proper  cloud,  it  confifts  of  mucila- 
ginous particles,  not  in  folution,  even  in  the 
body,  nor  capable,  like  a  lithifiac  fediment,  of 
being  dhTolved  by  a  renewal  of  heat.  It  is  a 
gelatinous  matter,  furnifhed  by  the  paflages,  and 
only  diffufed  through  the  urine,  from  which, 
even  in  a  degree  of  heat  beyond  the  animal  tem- 
perature, it  may  be  feparated  entirely  by  a  filter- 
ing paper.  Such  is  not  the  quality  of  a  lithifiac 
depofite.  Frequently,  however,  when  concret- 
ing matter  is  actually  redundant,  either  from  art 
affection  within  the  body,  or  from  an  acid  hav- 
ing been  mixed  with  the  urine,  for  the  purpofc 
of  experiment,  its  particles  conjoin  with  thefe  of 
the  cloud,  which  may  in  this  manner  be  in- 
cluded in  the  chryftals*  Or  the  lithifiac  acid 
and  cloud  may  remain  intimately  blended  in 
the  fhape  of  a  fediment,  which,  under  different 
circumftances,  affumes  various  appeara  c  e  s,  and 
to  which  much  attention  has  been  paid  un- 
der many  conditions  of  difeafe.  We  fhall  foon 
again  have  occafion  to  mention  this  kind  of  fedi- 
ment; but  having  confidered  the  natural  ftate 
of  concreting  matter  in  the  urine,  we  muft  in- 
quire into  the  caufes  of  its  preternatural  fepara- 

tion, 
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tion,  when  concretions  in  the  kidiiies  or  bladder 
are  produced. 

A  condition  of  neutrality,  in  which  there  is  a 
balance  between  the  opponent  principles  of  the 
urine,  appears  to  be  the  proper  ftate  of  that 
fluid.  If  there  be  any  natural  deviation  from 
neutrality,  it  is  in  phofphorated  lime  not  entirely 
diveiting  of  their  properties  thefe  portions  of 
the  acids  by  which  it  is  fufpended.  Frequently, 
however,  under  artificial  ftates  of  the  ftyfuem, 
acidity  predominates,  and  the  lithiiiac  acid  ap- 
pears uncombined  with  any  other  matter.  When 
the  redundancy  is  coniiderable,  its  particles  co- 
here in  the  body  into  gravel  and  calculi.  The 
fuperabundance,  whatever  may  be  its  degree,  is 
teftimony  of  the  infraction  of  thejuft  proportions 
between  acid  and  alkali  or  earth.  Concerning 
the  production  of  faline  matters  in  the  body,  we 
cannot  give  any  information.  It  has  not  been 
afcertained  by  what  means  they  are  generated, 
or  in  what  part  of  the  oeconomy  they  are  prin- 
cipally formed.  Thofe,  which  are  contained  in 
the  urine  in  much  greater  proportion  than  in 
any  other  fluid,  may  be  prefumed  to  be  excre- 
inentitious,  or  the  feparation  of  them  by  the 
kidnies  mult  appear  an  unneceflary  wafte.  Of  this 
defcription  is  the  calculous  matter.  It  is  proba- 
bly one  of  the  ftates  of  unferviceable  and  excre- 
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mentitious  particles,  which  arc  carried  off 
from  the  circulation  by  different  emunctories. 
When  it  preponderates  in  the  urine,  we  mult 
fuppofe,  that  there  has  been  in  the  body  an  un~ 
ufual  production  of  it,  without  a  correfponding 
quantity  of  the  matter  by  which  it  mould  be 
kept  in  folution  ;  or  that  the  portion  which  is 
common  to  the  fyflem  has  been  thrown  into  a 
feparate  ftate  by  the  prevalence  of  fome  other 
acid.  Under  the  difeafe  of  which  we  are  treat- 
ing, it  is  probable  that  thefe  circumftances  arc 
frequently  conjoined.  To  one  or  the  other,  and 
very  often  to  their  united  effects,  the  mod  com- 
mon cafes  of  gravel  are  to  be  afcribed. 

The  quantity  of  lithifiac  matter  that  can  be 
precipitated  from  the  urine  of  the  proper  quality, 
is  in  general  fcarcely  more  than  might  remain 
diffolved  in  the  fame  fluid  of  the  animal  heat. 
For  concretion  in  the  bladder,  there  muft  be  a 
larger  proportion ;  fo  that  faturation,  in  the  heat 
of  ninety-fix  degrees,  fhall  be  more  than  com- 
plete. A  predifpofition  then  to  gravel  will  at- 
tach to  that  ftate  of  habit  in  which  lithifiac  acid 
is  abundant.  It  may  be  prefumed,  that  at  the 
fame  time  the  other  faline  matters  are  com- 
monly abundant,  and  that  the  refpective  propor- 
tions may  ftill  be  maintained  to  the  prefervation 
©f  neutrality.     Whatever  be  the  rate  of  acid,  if 

that 


t     28     ] 

that  of  alkali  and  earth  be  in  an  adequate  degree, 
there  will  be  no  concreting  matter  in  a  feparate 
date.  In  the  urine,  while  it  may  be  flrongly 
impregnated  with  the  lithifiac  compound,  there 
will  not  be  difcovered  any  lithifiac  fediment. 
For  the  formation  of  gravel  there  mud  be  a  pre- 
ponderating quantity  of  acid ;  and  when  acids 
fuperabound,  the  lithifiac  being  the  weakeft,  is 
firft  expofed  to  fepa ration. 

A  high  condition,  however,  of  faline  acri- 
mony, although  it  may  exift  without  prejudice 
to  the  habit,  while  the  right  proportions  are  not 
violated,  tends  to  calculous  affection  whenever 
acid  happens  to  prevail.  The  caufes  of  the  urine 
of  fome  people  being  ufually  much  more  loaded 
with  neutral  falts  than  that  of  others,  it  may 
not  often  be  eafy  to  afcertain.  We  cannot  al- 
ways penetrate  to  the  nature  and  fources  of 
actions  that  give  occafion  to  different  conditions 
and  different  appearances  of  the  various  fluids ; 
but  one  fource  of  difference  in  the  urine,  which 
there  is  frequent  reafon  to  remark,  is  irregu- 
larity, or  inequality  in  the  operations  of  thefe 
organs,  by  which  excrementitious  matter  is 
thrown  oft.  There  is  commonly  preferved  a  kind 
of  equilibrium  between  the  parts  that  perform  the 
functions  of  fecretion.  A  decreafe  ofevacuation  by 
one  gland  is  often  attended  with  an  increafe  of 

it 
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it  by  another;  If  the  furface  of  the  body  emits 
only  the  thinner!:  perfpirable  matter  without 
difcharging  its  proportion  of  excrementitious  fub- 
flance,  the  urine  will  convey  an  undue  quantity 
of  the  animal  falts.  Sometimes  there  may  be  a 
general  diminution  of  fecretory  functions.  Ac- 
cumulation in  the  vefTels  will  then  take  plaee ; 
and  when  the  proper  action  of  the  kidnies  is 
reftored,  the  faline  impregnation  of  the  urine 
will  be  coniiderable.  Thefe  effects,  however, 
are  not  fufficient  for  the  production  of  gravel. 
They  may  only  incline  to  that  Hate  of  urine  in 
which  the  proportion  of  neutral  falts  is  fo  large, 
that,  when  fuperabundant  acidity,  the  main  re- 
quifite  for  concretion,  is  applied,  there  mall  be 
chryftallization  in  the  uninary  pafTages, 

For  the  actual  exiftence  of  predominating 
acidity,  we  muft  fuppofe,  that  there  is  an  aug- 
mented rate  of  the  native  acids  confidered  with 
relation  to  that  of  alkali  and  earth,  or  that  an 
acid  foreign  to  the  ceconomy  has  been  intro- 
duced. Concerning  the  circumftances  which 
give  occafion  to  the  production  of  Unnatural  pro- 
portions of  acid  in  the  fluids,  we  are  as  much  in 
the  dark  as  refpecting  the  whole  generation  of 
animal  falts.  It  is  certain  that  the  habit  fome- 
times  inclines  to  acidity,  independent  of  acid 
conveyed  from  the  alimentary  canal ;  but  that 
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degree  of  fuperabundance,  which  is  the  fourcc 
of  calculous  affection,  may,  in  the  greateft.  num- 
ber of  inilances,  be  afcribed  to  the  prefence  of  a 
foreign  acid.  If  any  flrange  acid  be  received 
from  the  flornach  or  interlines  into  the  circula- 
tion, and  fecreted  by  the  kidnies,  it  will  caufe 
in  the  urine  a  precipitation  of  the  concreting 
acid,  which,  when  the  proportion  is  beyond 
what  the  quantity  of  fluid  can  fufpend,  will  run 
into  a  chryflalline  form,  while  it  Magnates  in  the 
body. 

With  an  excufe  to  profeflional  readers  for 
trefpafting  upon  their  time  by  a  trivial  illuflra- 
tion,  I  mud  explain,  for  the  advantage  of  others 
uninformed  in  every  chemical  principle,  the  na- 
ture and  meaning  of  precipitation,  a  procefs  to 
which  there  is  frequent  occafion  to  refer.  Che- 
mical union  is  the  conjunction  of  two  bodies  into 
a  third,  with  perfedtly  new  and  diflinct  proper- 
ties. It  is  affected  by  a  certain  power  which  is 
called  attraction,  and  carries  them  into  combi- 
nation when  they  are  placed  in  fit  circum  fiances 
for  uniting.  Such  is  the  power  by  which  mag- 
nefia,  infoluble  in  water,  combines  with  the  cor- 
rofive  vitriolic  acid  into  the  common  purging 
fait,  a  compound  neither  infoluble  nor  corrcflve, 
but  deliquefcent  in  the  air,  and  mild  in  all  its 
properties*  The  attraction  of  any  fubflance  to- 
wards 
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wards  others  with  which  it  is  capable  of  uniting, 
is  of  very  different  degrees,  and  fufceptible  of 
meafurement.  Its  union  with  one  matter  will 
be  diffolved  by  another,  towards  which  it  is 
drawn  by  a  ftronger  attraction.  If  a  fixed  al- 
kali be  added  to  a  folution  of  Epfom  fait,  it  will 
combine  with  the  vitriolic  acid,  from  which  the 
magnefia  mufl  of  confequence  be  detached,  and 
may  be  collected  in  its  fimple  ftate.  This  is 
precipitation,  and  of  the  fame  kind  is  the  effect 
of  acids  upon  the  urine,  in  feparating  the  lithi- 
fiac  matter. 

When  we  reflect  upon  the  nature  and  proper- 
ties of  concreting  matter,  the  precipitation  of  it 
from  the  abforption  of  other  acids  mult  appear 
as  obvious  as  any  chemical  propofition.  It  will 
be  admitted  that  acids  may  be  abforbed  as 
readily  as  many  fubftances,  which  are  difco- 
vered  in  the  urine  foon  after  having  been  re- 
ceived into  the  ftomach.  When  they  are  trans- 
mitted to  that  fluid,  precipitation  cannot  be 
avoided.  Eminent  phyfiologifl  shave  been  un- 
willing to  introduce  chemiftry  into  proceffes 
within  the  body.  It  muft  be  allowed,  that  the 
natural  operations  of  the  fyftem,  and  the  actions 
of  the  ceconomy  depending  upon  life,  are  not  to 
be  accounted  for  on  the  principles  of  that  Sci- 
ence.   But  it  were  ridiculous  to  maintain  that 
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falts  in  the  body  are  defended  from  the  influence 
of  chemical  attraction.  In  the  fluids  in  gene- 
ral, and  more  particularly  in  the  urine,  an  excre- 
mentitious  fluid  not  veiled  with  the  powers  of 
life,  they  are  fufceptible  of  alteration  from  acids, 
and  from  any  other  matters  by  which  they 
would  be  affected  under  other  circumftances. 
Would  not  a  precipitation  in  the  bladder  take 
place,  if  an  acid  were  to  be  conveyed  to  it  by  the 
urethra?  When  we  confider  the  ready  and  ra- 
pid tranfition  of  many  fubfeances  from  the 
fbomach  to  the  bladder,  there  cannot  be  much 
difficulty  in  fuppofing,  that  acids  very  abundant 
in  the  intefxinal  canal  mufb  be  found  in  the 
urine.  The  petition  is  fo  obvious,  that  no  man 
can  refufe  aiTent  to  it  without  being  prepared  to 
deny  the  poffibility  of  acids  being  abforbed,  and 
afterwards  carried,  by  the  circulation,  to  the 
kidnies. 

It  has  been  contended,  that  any  quantity  of 
acid  or  alkaline  matter  that  can  be  taken  up 
from  the  ftomach  rnuft  be  too  much  diluted  by 
the  great  mafs  of  circulating  fluids,  to  remain 
perceptible  by  its  character i (tic  properties. 
There  is  fallacy,  however,  in  the  argument,  and 
experience  is  againft  it.  The  dilution  in  the 
blood  vefTels  is  not  fo  immenfe  as  might  be  at 
firfl  conceived.     The  blood  is  known  to  confift 
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of  particular  parts,  which   are  Compounds   of 
animal  matter  and  water  in  particular  propor- 
tions, through  which  any  other  fluid  can  only  be 
diffufed.       A    quantity    of    fuperfluous    water, 
which  contains  the  faline  fubftances,  and  proba- 
bly  fuch  foreign  matters  as  gain  admittance, 
appears  to  be  blended,  by  difrufion  merely,  with 
the  whole  mafs.     A  diftin&ion  of  this  kind  has 
been  made  by  Dr  Fordyce,  of  whom,  to  fay  that 
he  is  a  profound  phyfiologift,  were  but  meanly 
to  acknowledge  the  extent  and  variety  of  his  ac- 
quirements*    The  kidnies,  and  the  emunctories 
upon  the  fkin,  appear  to  have  the  faculties  of 
feparating  the  fuperabundant  water  with  what- 
ever may  impregnate  it,  from  the  other  conftitu- 
ent  parts  of  the  blood ;  and  by  means  of  thefe 
properties  we  can  account  for  many  alterations 
which  otherwife  there  would  be  difficulty  in  ex- 
plaining.    We  learn  from  them  the  reafon  of 
aqueous  fluids,  that  have  been  drank,  pafling  off 
fo  quickly  as  is  obferved,  and  may  find  encou- 
ragement, in  affections  of  the  urinary  pafTages, 
for  the  employment  of  mucilaginous  fubftances, 
which  fome  practitioners  have  been  inclined  to 
difregard,  on  the  ground  of  their  becoming  too 
much  diluted  to  be  of  avail.     The  application 
to  the  kidnies  is  fo  frequent,  from  the  vaft  ra- 
pidity of  the  circulation,  that  almoft  the  whole 
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of  any  fluid  fitted  for  fecretion  by  thefe  glands, 
may  be  contained  in  the  bladder  foon  after  it 
has  been  admitted  into  the  ftomach.  Secretion 
by  the  kidnies  has  been  confidered  as  filtration  j 
but  it  is  an  elective  filtration,  by  which  fluids 
in  mutual  diffulion  are  feparated  from  each 
other,  and  fome  permitted  to  pafs,  while  others 
are  retained.  If  the  kidnies  have  not  the  power 
which  is  pofTefTed  by  glands  in  general,  of  com- 
municating new  properties  to  fluids  by  effecting 
a  new  modification  of  elements,  they  exert  an 
admirable  faculty  of  divifion,  by  which  fluids 
that  are  blended  can  be  withdrawn  from  each 
other  in  a  manner  that  greatly  furpafles  any 
other  filtration. 

The  argument  then  of  extreme  dilution,  al- 
though occurring  readily  to  fuperficial  reflection, 
is  deceptive  ;  and  experience,  in  refpect  to  many 
fubftances,  fets  it  entirely  afide.  Particular 
colours  and  odours  of  the  urine,  from  very  fmall 
quantities  of  certain  matters  that  have  been 
taken  into  the  ftomach,  are  not  communicated 
in  an  equal  degree  to  all  the  fluids  within  the 
blood  veflels.  The  matters  on  which  they  de- 
pend, remain  chiefly  conjoined  with  the  fuper- 
abundant  water,  and  along  with  it  are  abftracted 
by  the  kidnies.  The  colouring  matter  of  ten 
grains  of  rhubarb,  that  gives  a  ftron£  yellow  to 
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the  urine  in  an  hour  or  two  after  it  has  *been 
fwallowed,  cannot  be  fuppofed  to  be  extended 
in  an  equal  degree  over  twenty-five  or  thirty- 
pounds  of  fluids.  If  that  were  the  cafe,  the 
tinge  would  be  of  longer  duration,  and  could 
not  be  wanting  in  the  urine  that  is  difcharged 
for  a  confiderable  time  :  it  could  not  vanifh 
almoft  as  quickly  as  it  had  appeared.  We  fhall 
have  occafion,  in  another  place,  to  fpeak  of  the 
facility  with  which  an  alkaline  impregnation  may 
be  communicated  to  the  urine.  In  regard  to 
acids,  there  is  more  uncertainty  on  account  of 
another  matter  by  which  they  are  encountered. 
We  fhall  find  that  the  bile  has  neutralizing  pro- 
perties, and  in  fact  contains  alkali  in  its  compo- 
fition.  But  although  an  effect  upon  the  fluid 
in  the  bladder  may  not  be  fo  immediately  pro- 
duced by  acids  as  by  alkalis,  it  is  enfured  by  an 
habitual  and  conftant  influx.  It  becomes  certain 
when  acidity  is  not  merely  occafional,  but  one 
parcel  of  acid  follows  in  perpetual  fucceflion  to 
another,  and  in  quantities  beyond  what  the  bile 
can  faturate. 

Acidity  in  calculous  urine  is  manifeft  to  ex- 
periment; and  one  of  the  eafieft.  by  which  it  may 
in  general  be  demonftrated,  is  expofure  to  a, 
boiling  heat.  It  will  not  become  turbid  by  a 
depofition  of  animal  earth  when  the  fixed  air 
D  %  has 
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has  teen  expelled.  There  is  prefent,  for  the 
folution  of  that  earth,  a  fufficiency  of  acid  not 
readily  volatile  in  heat.  The  balance  is  not  fo 
exact,  that  the  expulfion  of  a  little  acid  vapour 
gives  preponderancy  to  the  earth.  Acids  of  a  more 
fixed  defcription  are  redundant,  and  the  fluid 
retains  its  tranfparency  in  the  greater!:  heat  it 
can  afiume*  This  furely  is  not  an  equivocal 
fad.  It  prefents  very  ftrong  teftimony  of  the 
ftate  of  the  urine  when  gravel  takes  place,  and 
points  with  decifion  to  the  fource  of  that  dif- 
eafe. 

When  the  nature  even  of  urinary  concretions 
was  unknown,  the  tendency  of  acids  to  produce 
them  had  not  pafTed  unobferved.  Acids  and 
acefcents  have  been  enumerated,  by  medical  au- 
thorities of  the  higheft  eitimation,  among  the 
moft  active  caufes  of  gravel.  Sometimes  in  this 
difeafe,  the  precipitating  acid  may  be  the  na- 
tive phofphoric,  muriatic,  or  carbonic  acids, 
produced  by  the  animal  ceconomy  in  increafed 
proportion.  More  frequently  it  is  a  foreign 
acid  received  by  the  mouth,  or  generated  in  the 
prima  via,  in  confequence  of  debility  or  de- 
rangement in  the  functions  of  the  ftomach.  The 
difeafe  does  not  often  occur  when  the  introduc- 
tion of  a  foreign  acid  has  not  been  among  the 
contributing  caufes  -9   and  as   foreign,   I    muft 
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confider,not  only  acids  that  arefent  into  the  fto- 
mach,  but  acid  created  in  the  alimentary  canal 
from  the  digeftive  procefs  being  incomplete. 
Acidity  conveyed  from  the  ftomach  or  interlines, 
may  be  dhtingui  fried  as  the  prime  fource  of  thefe 
affections,  which  proceed  from  a  depofition  of 
the  lithifiac  acid  in  the  urinary  paffages.  In 
many  who  are  fubject  to  calculous  affection, 
there  is  an  habitual  ufe  of  acid.  Wherever 
four  fermented  liquors  are  a  common  beverage, 
ftone  and  gravel  have  been  obferved  to  be  more 
than  ufually  frequent.  In  almoft  all,  the  marks  of 
acidity  from  imperfect  affimuiation  in  the  fto- 
mach are  not  of  a  doubtful  kind. 

Many  pathologifts  have  had  an  idea  that  a 
nucleus  was  necelfary  for  the  formation  of  a  ftone, 
and  invention  has  been  racked  to  fupply  the 
probable  fubftance  of  nuclei.  A  nucleus  cannot 
be  wanting  for  chryftallization  in  a  fluid  fuper- 
faturated  with  any  fait.  Dead  matter,  it  is  true, 
affords  a  ready  furface  for  the  particles  to  fhoot 
upon ;  and  on  this  account  a  chryftal  retained 
mufl  be  perpetually  increafing  in  fize  by  the  ac- 
cumulation of  redundant  acid  :  it  becomes  a 
centre,  or  bafis  of  concretion,  to  correfponding 
matter.  But  feparation  in  the  beginning  is  not 
made  in  confequence  of  a  nucleus  being  prefent. 
There  are  at  firft,  in  moil  cafes,  an  infinite  num- 
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ber  of  chryftals  which  conflitute  that  conditioa 
of  the  difeale  to  which  the  term  gravel  is  ap- 
plied. It  is  fortunate  that,  in  general,  they  are 
carried  away  by  the  current  of  the  urine,  as  the 
fmalleft  chryftal  remaining  muft  become  a  body, 
by  which  in  future  the  precipitated  acid  will  be 
attracted.  The  violence  done  to  the  paiTages  in 
the  evacuation  of  gravel  is  a  trifling  evil,  com- 
pared to  the  complicated  miferies  attending  upon 
a  confirmed  calculus. 

It  is  probable  that  the  chryftallization  of 
concreting  matter  happens  principally  during 
the  night,  when  the  urine  is  at  reft,  and  retained 
a  conliderable  time  before  it  is  evacuated.  The 
folution  too  of  faline  matters  in  urine  fecreted 
during  the  night,  is  leaft  diluted,  and  lithiliac 
acid  is  in  proportion  abundant.  The  growth 
of  a  ftone  will  be  more  or  lefs  rapid  according 
to  the  redundancy  of  acid.  The  Ihape  will  de- 
pend upon  fituation,  and  upon  the  form  of  the 
bails  which  has  been  compofed  by  the  acciden- 
tal cohelion  of  chryftals  in  the  beginning.  When 
two  or  three  clufters  of  fand  have  been  united 
together,  fo  as  to  conititute  an  irregular  nucleus, 
the  furface  will  continue  to  be  irregular,  and  the 
lamina  will  be  found  to  run  in  an  uneven  di- 
rection. The  irritation  from  fuch  concretions 
will  be  greater  than  from  fmooth  ones.     The 
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varieties  in  the  colour  of  calculi,  and  in  the  ap- 
pearance of  different  lamina  of  the  fame  concre- 
tion, may  be  attributed  to  fome  adventitious 
matter  attaching  itfelf  to  the  redundant  acid : 
but  frequently  when  the  feeming  difference  is 
moft  confiderable,  the  compofition  is  not  effen- 
tially  different  in  chemical  properties.  It  may- 
be prefumed  that  concreting  acid  is  commonly 
moft  pure  in  calculi  that  have  the  neareft  refem- 
blance  to  the  red  chryftals. 

The  concreting  procefs  is  not  merely  natural 
and  eafy  of  comprehenfion,  but  fo  coincident 
with  experiment,  and  every  part  of  it  fo  much  a 
neceffary  confequence  of  what  had  preceded, 
that  we  muft  confider  the  general  clafs  of  urinary 
calculi  as  fundamentally  the  fame.  In  couclu- 
fions,  however,  that  are  made  with  refpecf  to 
animal  phenomena,  fome  latitude  of  exception 
muft  always  be  admitted.  Peculiarities  of  the 
ceconomy  may  produce  extraordinary  modifica- 
tions of  matter,  or  become  the  caufe  of  concre- 
ting acid  being  connected  with  fome  other  fub- 
ftance  by  which  its  nature  and  qualities  fhall  be 
difguifed.  The  moft  judicious  experi  nents 
that  were  made  before  the  time  of  Scheele  ap- 
pear under  the  authority  of  Dr.  Dawfon,  in  the 
Medical  Tranfadttons  of  the  College.  The 
greateft  number  of  calculi  that  he  examined 
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were  evidently  of  the  lithiiiac  acid.     But  from 
other  trials,  which  are  related  in  a  manner  that 
marks  clear  and  faithful  inveftigation,  it  appears 
that  fome  Hones,  which  did  not  yield  much  to 
any  alkaline  menftruum,  were  powerfully  acted 
upon  by  muriatic  acid.     In  the  fucceeding  fec- 
tion,  I  fhall  have  occafion  to  offer  fome  conjec- 
ture in  refpect  to  probable  reafons  of  difference ; 
it  is  fufficient  at  prefent  to  obferve,  that  thefe 
peculiar  inftances,  which  came  not  under  the 
obfervation  of  Bergman,   Scheele,  and  others, 
who  muft  be  fuppofed  to  have  operated  upon  a 
confiderable  number  of  calculi,  are  only  to  be 
regarded  as  uncommon  deviations  from  a  well- 
eflablifhed  order.     In  a  work,  however,  of  re- 
cent date,  a  publication  particularly  demanding 
attention,  on  account  of  the  celebrity  of  its  now 
lamented  author,  and  the  folemnity  of  the  occa- 
fion for  which  it   was  compofed,  the  fpecific 
diftfndlion  of  lithiiiac  matter  is  attempted  to  be 
fet  afide.     It  is  unneceffary  to  add*  that  the  pro- 
duction to  which  I  allude,  is  Dr.  Auftin's  Gul- 
ftonian  Lecture.     In  endeavouring  to  eftablifh  a 
new  fyftem,  it  becomes  incumbent  upon  me  to 
fhew,  that  other  principles   fuftained  with  fo 
much  ability,  fanctioned  by  fo  much  fame,  and 
avowed  before  the  fupreme  tribunal  of  phyfic,  have 
been  fumciently  weighed.     To  have  paffed  them. 
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without  regard  might  be  conftrued  into  igno- 
rance or  difrefpecl.  I  muft  claim  permifiion  to 
offer  a  few  comments,  which  fpring  from  the 
particular  knowledge  that  has  been  communi- 
cated in  refpecl:  to  the  qualities  of  concreting 
matter,  and  its  prefence  in  the  urine. 
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SECTION     III. 

On  the  Theory  of  JDr.AusTiN,  with  incidental 
Remarks  on  calculous, Matter  and  its  differ- 
ent Appearances. 

1  HAT  urinary  concretions  are  formed,  gene- 
nerally  in  very  fmall  part  only,  and  often  in  no 
degree  whatever,  from  the  urine  as  fecreted  by 
the  kidnies,  but  chiefly  from  mucus  produced 
from  the  fides  of  the  different  cavities  through 
which  the  urine  palfes  ;  and  that  calculi  from 
the  bladder  have  not  that  uniformity  of  proper- 
ty which  has  been  afcribed  to  them  fince  the 
time  of  Scheele,  appear  to  be  the  main  conclu- 
fions  in  Dr.  Auftin's  Treatife.  Calculi  he  re- 
gards as  hardened  mucus  merely,  becaufe  mucus, 
a  vifcid  kind  of  fubftance,  approaching  fome- 
times  to  folidity  even  upon  the  fecreting  fur- 
face,  is  much  more  likely  than  urine  to  become 
the  compofition  of  a  calculus,  which  by  fpeci- 
fic  gravity  muft  fubfide  to  the  depending  part, 
where,  for  the  fame  reafon,  the  mucus  is  accu- 
mulated.    One  ftone  from  a  calculous  patient 
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was  immerfed  in  urine  of  the  perfon  who  had 
produced  it,  and  another  in  mucus  feparated 
from  the  fame  urine.  The  latter  acquired  the 
largeftincreafe,  and  the  new  coat  had  moll  refem- 
blance  to  the  matter  of  calculi.  The  mucus 
from  another  parcel  of  urine  was  dried  by  a  gen- 
tle heat,  and  affumed  an  appearance  of  fmall 
mining  chryftals,  which  could  not  be  diftin- 
guifhed  from  the  calculi.  The  hardened  mucus 
and  ftone  agreed  in  chemical  properties. 

I  have  been  at  pains  to  prove  that  the  urinary 
calculus  is  not  mucus,  but  matter  of  a  very  differ- 
ent kind,  and  the  experiments  appear  fully  ade- 
quate to  that  intent.  The  lithifiac  acid,  in  its 
limple  properties,  or  in  any  of  its  combinations, 
does  not  evince  the  leaft  refemblance  to  mucus. 
In  all  the  phenomena  from  the  application  of 
acids  and  alkalis,  there  is  not  a  circumflance 
that  can  bring  mucus  to  the  recollection.  The 
effect  of  boiling  water  is  ftrong  evidence  in  re- 
gard to  the  difference.  It  is  not  altered  in  tex- 
ture by  coagulation  in  a  certain  degree  of  heat, 
nor  does  it  in  the  end  give  the  conftftence 
of  glue,  like  every  kind  of  animal  mucilage. 
The  water  receiving  from  it  only  a  very  flight 
impregnation,  is  not  rendered  gelatinous,  but 
remains  as  thin  as  before,  and  even  the  little  that 
was  taken  up  is  depofited  in  the  cold.     The  fo- 
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lution  is  incapable  of  running  into  the  putrefac- 
tive fermentation,  after  the  manner  of  mucilagi- 
nous folutions  of  animal  matter.  The  experi- 
ments with  magnefia  and  other  earths  are  equally 
decifive.  Mucus  muft  be  admitted  to  be  inca- 
pable of  combining  with  magnefia,  which,  with 
the  afliftance  of  water  and  heat,  is  a  ready  foU 
vent  for  the  calculus. 

But  agreement  in  properties  has  been  obferved 
between  the  mucus  from  the  the  urine  of  calcu- 
lous patients  and  the  calculi  themfelves.  This 
will  not  feem  furprifing  to  readers  who  have 
attended  to  what  was  faid  concerning  lithifiac 
fediment.  That  which  has  been  confidered  as 
mucus,  is  in  facl  principally  lithifiac  acid,  whofe 
particles,  in  becoming  folid,  have  coalefced  with 
the  natural  cloud.  The  fediment  from  this 
conjunction  afTumes  wonderful  varieties  in  co- 
lour and  appearance.  Frequently  it  is  lateritious, 
and  the  particles  of  tolerable  gravity,  fo  as  to 
fubfide  near  to  the  bottom  of  the  vefTel  in  which 
the  urine  is  contained.  Sometimes  it  is  ex- 
tremely light  and  flocculent,  giving  turbidnefs 
and  feeming  vifcidity  to  the  whole  fluid,  while 
the  quantity  that  can  be  collected  by  careful  fil- 
tration is  very  inconfiderable.  In  many  cafes 
it  looks  like  mucus,  and  not  uncommonly  it 
fettles  with  the  colour  and  confidence  of  pus, 
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which,  in  fuch  inftances,  has  been  fuppofed  to 
proceed  from  an  ulcer  in  the  urinary  pafTages, 
This  laft  opinion  has  been  thought  to  beeftablifhed 
by  the  cuflomary  foetid  fmell,  and  often  became 
a  foundation  of  medical  practice, That  ungrateful 
odour,  however,  is  not  confined  to  the  appear- 
ance of  this  form  of  fediment,  but  will  generally 
be  found  to  attend  a  precipitation  of  the  concret- 
ing acid.  It  is,  of  itfelf,  indifputable  teftimony, 
not  merely  of  lithifiac  acid  being  redundant,  but 
of  the  fuperabundant  quantity  having  been  de- 
tached by  the  procefs  of  precipitation  from  the 
matter  with  which  it  was  combined.  It  is  an 
odour  of  that  kind  which  is  called  hepatic,  and 
a  fimilar  one  invariably  arifes  from  any  urine  to 
which  an  acid  has  been  added. 

It  mull  be  conferled  that  there  is  commonly 
an  increafe  of  mucus  from  the  irritation  of  a 
ftone  upon  the  inner  membranes  of  the  pafTages, 
and  that  fometimes  actual  pus,  from  an  ulcerated 
furface,  may  be  contained  in  the  urine.  Mucus 
and  pus  can  always  be  perceived  as  foon  as  the 
urine  is  difcharged  ;  and  their  quantities  are  in 
many  cafes  fo  great  as  to  make  the  water  appear 
very  foul  and  muddy  as  it  runs  from  the  urethra. 
They  are  not  indebted  to  a  decreafe  of  heat 
for  their  depofition.  They  are  in  a  feparate  ftate 
in  the  bladder,  and  fubfide  almoft  immediately. 
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But  a  fediment  which  has  frequently  been  mif- 
taken  for  muqus  or  pus,  is  the  concreting  acid 
attached  to  a  portion  of  fome  other  matter  by 
which  its    chryftallization  is  prevented.    Many 
who   have  been   diftrefTed  under  the  idea  that 
pus    is    blended    with    their   urine,    may    find 
comfortable  conviclion  of  error  from  the  effect 
of  heat,  which  will  produce   the  transparency 
that  occurs  from  a  lithifiac  fediment  being  redif- 
folved.     Be  Haen>  from  whom  almoft  tvt^y  prin- 
ciple of  Dr.  Auftin  is  borrowed,   has  obferved, 
that   even    the   urine   which   he   conlidered   as 
loaded  with  mucus  or  pus,  is  commonly  tranfpa- 
rent  when  difcharged.       He  has    likewife   ex- 
preiTed  his  furprife,  that  in  a  cafe  where  there 
had  been  conftant  evacuation  of  prevalent  mat- 
ter,no  veftige  of  an  ulcer  was  found  on  diffeclion. 
The  depofite,  it  is  obvious,  was  not  fimple  mu- 
cus or  pus,  but  the  proper  concreting  matter  in 
conjunction  perhaps  with  an  increafed  propor- 
tion of  the  mucilaginous  cloud,  or  with  fome 
other  matter  which  peculiar  circumftances  of 
the  bladder  had  fuppiied.     When  we  are  fatis- 
fied   that   the   fuppofed  mucus,  in    which    Dr. 
Auftin  immerfed  his  calculus,  was  in  fad:  lithi- 
fiac acid,  we  cannot  wonder  that  the  Hone  re- 
ceived a  larger  increafe,  than  another  fteeped  in 
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urine  from  which  the  redundant  acid  had  been 
deposited. 

The  urine  with  a  fediment  of  the  lithifiac 
kind  is  very  often  diftinguifhed  by  a  pellicle  on 
the  furface,  reflecting  the  rays  of  light  in  the 
fame  manner  as  oil  when  poured  upon  water. 
The  fame  fort  of  film,  however,  is  fometimes 
found  upon  urine5in  which,  without  any  pofitive 
prevalence  of  acid,  there  is  a  great  impregnation 
of  faline  matters  in  general.  It  proceeds,  as 
upon  the  furface  of  lime  water,  from  the  opera- 
tion of  the  air  or  its  contents.  The  vefTel  in 
which  lithifiac  urine  has  flood  to  become  cold, 
frequently  appears  lined  with  a  fine  membrane, 
which  is  fometimes  white,  and  at  other  times  of 
a  reddifh  caft.  The  concreting  fediment  is  not 
uncommonly  like  an  earthy  matter,  and  might 
readily  be  miftaken  for  powdered  chalk.  In 
many  inftances  it  is  yellow,  and  of  fuch  a  nature 
as  to  give  to  the  whole  urine  the  colour  and  tur- 
bidnefs  of  a  cold  decoction  of  Peruvian  bark. 
Another  form  of  it  is  that  of  bran,  occurring 
under  particular  flates  of  fever  when  it  has  been 
called  furfuraceous.  To  enumerate  all  its  ap- 
pearances were  endlefs,  although  to  inveftigate 
the  caufes  of  variety  would  be  an  object  of  im- 
portance. That,  however,  is  greatly  beyond  the 
jprefent  defign.     The  whole  we  can  pretend  to 
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knbw  concerning  it,  is  that  lithifiac  acid  is  Corn* 
monly  the  main-article  in  the  compolitiort  ;  and 
that  the  particular  forms,  which  in  general  have 
been  regarded  as  fimple  mucus  or  pus,  are  often  the 
fame  acid,  of  which  the  chryftailization  is  inter- 
rupted by  the  coalefcence  of  a  portion  of  other 
matter,  that  is  probably,  in  principal  part,  of 
fimilar  mucilaginous  quality  with  the  common 
cloud.  Peculiarities  of  appearance,  under  other 
circumftances,  may  depend  upon  the  prefence 
of  matter  that  is  fupplied  under  particular  con* 
conditions  of  the  fyftem,  and  when  the  caufes  of 
thefe  varieties  are  afcertained,  it  may  prove  a 
better  index  to  the  habit  than  it  has  hitherto 
been. 

If  by  accident  there  be  ulceration  in  the  uri- 
nary paffages,  the  pus  may  be  conjoined  with 
the  lithifiac  acid,  but  the  cafes  of  purulent  fe- 
diment  are  not  one  in  five  that  have  been  fuf* 
peeled.  If  we  could  trace  the  reafon  of  the  fedi- 
ment  in  fome  perfons  commonly  afTuming  a 
purulent  appearance,  we  mould  approach  nearer 
to  an  accurate  knowledge  of  the  caufes  of  vari- 
ety than  has  yet  been  obtained ;  but  to  pretend 
to  fay  more  in  refpect  to  the  auxiliary  matter 
of  the  compofition,  than  that  the  gelatinous  fub- 
flance  of  the  cloud  is  frequently  a  part  of  it, 
were  to  exceed  the  limits  which  examination 
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can  warrant.  I  have  thought  that  carbonic 
acid,  which,  when  ftronger  acids  are  redund- 
ant, mult  be  detached  from  its  combination  with 
animal  earth,  may  fometimes  be  conjoined  with 
concreting  acid  in  lithiliac  fediment,  and  even 
in  the  fubltance  of  calculi.  The  extreme  light- 
nefs  of  that  fediment  in  fome  cafes,  where  the 
quantity  that  gives  feeming  vifcidity  to  half  a 
pint  of  urine  fhall  be  found,  when  dried,  to  be 
but  a  few  grains,  when  as  many  drachms  might 
have  been  expected,  induces  fufpicion  of  a  va- 
pour being  connected^with  it. 

In  rare  inftances,  the  fediment  of  urine  may 
be  calculous  acid  not  detached,  but  in  union 
with  animal  earth,  or  the  fubltance  with  which 
it  is  naturally  combined.  The  compound,  al- 
though it  unites  with  water  in  much  larger  pro- 
portion than  the  pure  acid,  may  not  be  foluble 
in  fuch  quantity,  but  that  the  urine  fhould  fome- 
times be  fuperfarurated  with  it.  In  the  plura- 
lity, however,  of  cafes,  the  lithiliac  portion,  or 
balls  of  urinary  fediment,—does  not  appear  to  be 
in  its  proper  combination  with  matter  from 
which  it  can  be  detached  by  acids,  but  blended 
with  fomething  that  has  adhered  to  it  after  pre- 
cipitation. And  when,  from  the  appearance,  the 
proportion  of  that  other  matter  might  be  ex- 
pected to  be  largeft,  there  fhall  frequently  be 
E  fcarcely 
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fcarcely  any  thing  difcernable  to  experiment  but 
lithifiac  acid.      Ail  the  varieties  of  fediment  not 
uncommonly  occur  from  the  addition  of  acids  to 
urine  when  precipitation  is  undoubted.      If  the 
cloud  be  feparated  by  filtration  before  an  acid  is 
applied,  the  chryftals  are  in  general  more  perfect 
than  if  it  had  remained.     If,  when  it  has  nearly 
fubfided,  the  tranfparent  urine  be  poured  off  and 
an  acid  mixed  with  the  other  part,  the  precipi- 
tate, or  a  portion  of  it,  inftead  of  forming  into 
regular  chryftals,   appears  often  to  join  with  the 
cloud,    fo   as  to  compofe  a  fediment,  which  at 
different   times  counterfeits    many   appearances 
that  have  been  mentioned.     A  fediment  of  this 
kind  I  have  repeatedly  redifiblved  by  the  appli- 
cation of  heat,  and  feidom  could  obtain  a  fecond 
depoiite  under  any  other  form  than  that  of  the 
firft.     Something  adverfe  to  perfect  chryftalliza, 
tion  had  adhered  by  a  connexion,  which  a  fmall 
degree  of  heat  would  not  diflblve.       In  a  few 
cafes  I  have  found  that  urine  with  lithifiac  fedi- 
ment, after  having   been  expofed  to  a  boiling 
heat,  has  continued  tranfparent  when  cold,  witbu 
out  making  another  depofite  of  lithifiac  matter. 
In  fuch  infiances   the  fuperabundance  of  acid 
mud   have  been  inconfiderable,  fo  that  proper 
neutrality  is  recovered  by  the  expulfion  of  car- 
bonic acid,  whofe  place  is  alTumed  by  that  por- 
tion 


C   s*    ] 

tionof  lithifiac  acid  which  had  been  precipitated 
and  compofed  the  fediment.  The  phenomenon, 
however,  is  convincing  teftimony  of  the  matter 
of  the  fediment  having  been  in  a  Hate  of  precipi- 
tation. 

Sometimes  indeed  lithifiac  fediment  will  ap- 
pear to  be  decompofed  by  the  addition  of  an 
acid,  and  the  urine,  which  was  turbid,  mail 
become  tranfparent,  with  a  chryftalline  depofi- 
tion.  From  this  effect  it  might  readily  be  pre- 
fumed  that  the  fediment  had  not  been  the  con- 
fequence  of  precipitation  by  redundant  acidity, 
but  that  the  lithifiac  acid  was  in  a  ftate  of  natural 
combination  with  fome  other  matter.  The  al- 
teration, however,  may  be  accounted  for  in  a 
different  manner.  The  new  acid  may  detach 
the  lithifiac  from  its  accidental  cohefion  with  the 
mucilaginous  cloud,  or  with  carbonic  acid. 
Yet  this  is  not  the  mod  probable  reafon.  In 
fuch  urine,  and  even  in  urine  which  a  depofition 
of  red  fand  proves  to  be  evidently  calculous,  the 
fuperabundance  of  other  acids  in  the  body  has 
not  always  been  fufficient  for  the  precipitation 
of  the  whole  of  the  lithifiac  acid.  Upon  an  ad- 
dition of  acid  there  is  a  frefh  depofite,  of  which 
the  particles  draw  within  the  fphere  of  their  at- 
traction thofe  of  the  exifting  fediment,  and  the 
whole  coalefce   into   chryftals.     The  increafed 
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proportion  of  lithifiac  matter  overcomes  the  ob^ 
ftacle  to  chryftallization.  That  this  is  the  gene- 
ral caufe  may  be  deduced  from  the  gradual  dis- 
appearance of  the  fediment,  which  does  not  re- 
tire at  once,  as  might  be  expected  if  it  was 
decompofed  by  the  abrtra&ion  of  one  of  its  ele- 
ments. It  unites  llowly  into  chryilals  with  the 
new  precipitate,  and  fometimes  the  chryilalline 
procefs  is  not  complete  after  many  hours.  The 
natural  foetid  odour  of  urine  with  lithifiac  fedi- 
ment, gives  teftimony  of  precipitation  having 
taken  place.  When  urine  of  this  kind  is  expo- 
fed  to  heat  of  the  degree  in  which  water  pafTes 
into  vapour,  there  is  not, commonly  any  depofite 
of  animal  earth,  as  from  urine  in  which  acid 
does  not  predominate.  The  emiffion  of  foetid 
vapour,  and  the  abfence  of  animal  earth  in  a 
boiling  heat,  are  tolerable  criterions  of  the  pre- 
valence of  acid.  When  the  fmeil  is  not  offen- 
five,  and  the  filtered  urine  becomes  turbid  as  it 
grows  warm,  but  recovers  its  tranfparency  on  the 
addition  of  a  drop  or  two  of  muriatic  acid,  it 
may  be  fuppofed  that  the  fediment  was  a  com- 
pound of  which  the  lithifiac  portion  continued 
in  its  flate  of  natural  combination. 

There  may  perhaps  be  different  conditions  of 
fcetor  in  urine  from  different  caufes.  The  mat- 
ter of  an  ulcer,  and  other   circumftances,  may 
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fdmetimes  produce  an  offenfive  fmell,  when  there 
has  not  been  any  precipitation  of  lithifiac  acid.  The 
common  fource,  however,  of  fcetor  is  redundant 
acidity,  and  the  odour  has  conliderable  refem- 
blance  to  that  communicated  by  afparagus  ^  but 
I  believe  there  is  not  any  other  analogy.  The 
flavour  that  is  attached  to  fome  portion  of  that 
very  excellent  and  innocent  vegetable  matter,  or 
the  infufion  that  is  extracted  from  it  by  the  ani- 
mal juices,  happens  to  have  fimilitude  in  fmell 
to  the  vapour  which  arifes  from  urine  decorn- 
pofed  by  acids. 

The  depoflte  of  calculous  urine  that  has  be- 
come cold,  is  frequently  red  fand,  which  leaves 
the  fluid  perfectly  tranfparent.  This  is  often 
obferved  to  happen  when  the  irritation  is  fevere, 
and  a  fediment  of  mucus  might  be  expected  to 
be  conliderable.  By  proper  regard  to  fediments 
of  concreting  acid,  we  fhall  be  enabled  to  ac- 
count for  it,  fo  as  even  to  underftand  why  the 
circumftance  may  be  evidence  of  the  calculous 
affection  being  at  the  time  fevere.  It  has  al- 
ready more  than  once  been  remarked,  that  for  the 
production  of  gravel,  the  redundant  acid  rnuft 
be  in  greater  quantity  than  the  urine  in  the  body 
can  retain  in  folution.  When  this  is  the  cafe, 
chryftallization  takes  place  in  rhe  paflages* 
and  the  particles,  in  becoming  folid,  frequently 
E  3  attach 
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attach  to  themfelvcs  any  floating  mucus  that 
may  be  prefent,  and  adhere  with  it  to  calculi  or 
gravel  already  generated,  and  poffeffing  the  at- 
traction of  dead  matter.  The  urine,  when  dis- 
charged, fcarcely  retains  the  mucus  that  fhould 
form  the  cloud,  but  brings  along  with  it  the 
fabulous  matter,  upon  which  that  part  of  the 
concreting  acid  frill  fu fpended  by  the  heat,  is 
foon  depofited  in  chryftals  from  the  limpid  fluid. 
Calculous  patients  frequently  take  notice,  that 
their  fufferings  are  lead  acute  when  their  urine 
on  cooling  becomes  turbid.  The  reafon  is  ex- 
plained. The  redundancy  of  concreting  acid  is  not 
then  always  fufficient  for  chryftallization  in  the 
body,  but  afterwards  conjoins  with  the  cloud, 
and  any  other  matter  that  can  contribute  to- 
wards a  Hthiiiac  fediment.  It  unites  into  that 
condition,  with  what  would  probably  have  been 
withdrawn  from  the  urine,  if  a  previous  depofite 
had  been  made  in  the  bladder. 

I  may  be  thought  to  have  dwelt  longer  than 
was  necefTary  upon  fediments ;  but  the  fubjecl 
is  of  much  importance,  not  merely  to  the  objedl 
of  the  prefent  enquiry,  but  with  relation  to  ani- 
mal adlion,  and  affections  local  and  general ;  of 
particular  conditions  of  which,  it  may,  when 
investigated  to  the  bottom,  prove  a  valuable 
criterion:.     Here  is  in  medicine  a  province  which 

is 


C     55    ] 

is  yet  to  be  explored,  and  may  afford  ample  field 
of  momentous  refearch  to  ingenuity  and  pene- 
tration. To  look  at  the  urine  in  difeafe,  has 
been  cuftomary  fince  the  practice  of  phyfic  was 
a  profeffion  ;  yet,  with  an  exception  of  very  few 
circumftances  under  which  fome  knowledge  is 
obtained,  it  may  be  afferted,  that  the  common 
regard  paid  to  it  has  been  more  for  the  purpofe 
of  appearing  minute  in  neceifary  attentions,  than 
from  any  frequent  ability  it  has  afforded  of  form- 
ing indications  and  prognoflics.  Already,  how- 
ever, the  knowldge  of  fediments  is  improving  ; 
and  under  found  inquiry,  in  the  profecution  of 
which  Phyfiology,  Pathology,  and  Chemiflry* 
mufl:  be  in  accurate  conjunction,  while  hypothecs 
is  repelled,  it  may  afcend  to  a  degree  of  per- 
fection that  fhall  be  of  great  advantage. 

As  it  will  now  be  admitted,  that  concreting 
matter  is  very  different  from  mucus,  and  that 
fediments,  which  were  regarded  as  fimple  mucus 
or  pus,  have  frequently  lithifiac  acid  for  their 
bafis,  there  can  fcarcely  remain  a  doubt  of  cal- 
culi been  generated  from  the  urine.  But  Dr. 
Auftin  obierves,  that  infpiffated  urine  did  not 
yield  to  examination  by  fire  that  particular  fub- 
lirnate  which  was  defcribed  by  Scheele  as  a  pro- 
duce of  calculi.  It  has  already  been  remarked, 
that  fimple  analyfis  by  fire  is  a  means  much  lefs 
£4  to 
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to  be  depended  upon  for  afcertaining  the  proper- 
ties of  new  matter  than  the  relative  effects  with 
refpect  to  other  bodies.  The  la  ft  has  been  the 
great  fource  of  vaft  improvements  that  have  been 
made  iince  the  time  of  Boerhaave,  who  ex- 
pended much  labour  to  little  account  in  the 
other  way.  The  fublimate,  as  a  product  M'hich 
is  not  furnifhed  by  animal  fubftances  in  general, 
may  be  a  good  characteriftic  of  lithifiac  acid  ;  but 
many  are  the  qualities  by  which  that  acid  may 
bz  diftinguifhed  from  other  matter ;  and  none 
more  eafy  or  certain  than  the  lingular  alteration 
in  colour  to  which  the  folution  in  nitrous  acid 
is  liable  when  expofed  to  the  air,  and  when  ex- 
liceated.  The  yellow  fluid  does  not  at  fir-ft 
appear  to  produce  any  effect  upon  the  ikin,  or  on 
a  piece  of  glafs,  or  a  bit  of  ivory;  but  after  an 
hour  or  two  the  part  that  was  touched  looks  red, 
and  at  la  ft  it  becomes  of  a  blood  red,  which  is 
cafily  warned  off.  That  the  experiment  may 
fucceed,  there  muft  not  be  remaining  in  the  fo- 
lution any  fuperfluous  nitrous  acid.,  But  for  the 
appearance  of  the  red  mafs  after  exficeation, 
nicety  in  faturation  is  not  neceftary,  as  the  fuper- 
fluous acid  is  carried  off  in  vapour.  The  re- 
maining red  matter  appears  to  be  an  acid,  and 
is  probably  the  lithifiac  acid  faturated  with  the 
oxygene  of  the  nitrous  acid,  whofe  azotic  prin- 
ciple 
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ciple  has  been  diffipated.  This  is  a  tefl  which 
makes  a  ftrong  diftinction  between  concreting 
matter  and  mucus.  It  affords  a  convenient 
means  of  marking  quantities  of  that  matter  too 
minute  to  be  proved  by  fire. 

Becaufe  Dr.  Auftin  could  not  obtain  from  in- 
fpiffated  urine  the  fublimate  of  Scheele,  or  was 
able  to  procure  it  in  very  fmall  proportion  only, 
and  under  fuch  ambiguity  of  form  as  did  not  per- 
mit him  to  be  fatisfied  in  refpecl  to  the  identity 
of  properties,  he,  without  hefitation,  concludes 
that  the  calculous  matter  which  yields  a  fubli- 
mate is  not  contained  in  the  urine.  It  is  firange 
that  he  mould  think  of  demonflrating  by  fub- 
limation,  a  matter  of  which  there  could  be  but 
a  few  grains  in  an  ounce  of  infpifTated  refidi- 
um  ;  and  that,  upon  fuch  fuperficial  ground,  he 
fhould  draw  a  pofitive  inference  of  calculi  not 
being  depofited  from  urine.  Yet  there  was  no 
fublimate  from  mucus  which  he  is  endeavour- 
ing to  eftablifh  as  the  general  bafis  of  calculi. 
Where  then  is  his  argument  ?  and  what  is  the 
fource  of  concretions  with  fublimate  ? 

I  have  proved,  by  a  method  much  more  fatis- 
factory  than  fublimation,  that  lithifiac  acid, 
which  yields  the  proper  fublimate,  is  always 
prefent  in  the  urine,  from  which  it  may  be  pre- 
cipitated in  a  ftate  of  cuflomary  purity.     But 
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it  were  unfeafonable  to  expect  that  a  fubfiance, 
of  which  the  proportion,  compared  to  that  of 
other  matters  remaining  after  evaporation  to 
drynefs,  muff  be  extremely  minute,  mould  be 
difti  nelly  abltracted  from  infpifTated  urine  by 
means  of  fire.  I  could  fcarcely  hope  to  fepa- 
rate,  in  that  manner,  a  particular  product  of  the 
fpecific- matter  of  calculi,  from  a  confufed  com- 
pound of  different  falts  and  mucilaginous  ex- 
tra 6r,  to  the  aggregate  of  which  the  calculous 
matter  could  not  bear  the  proportion  of  a  hun- 
dredth part. 

The  fublimate  of  concretions  has  been  re- 
garded with  particular  attention  by  Dr.  Hig- 
gins,  who  has  favoured  the  world  with  a  feries 
of  experiments  upon  calculi.  I  muft  exprefs 
furprife,  that  refolution  by  fire  has  been  the 
means  of  trial  principally  adopted  by  that  pene- 
trating and  expert  chemiff.  His  procefTes  are 
elaborate,  but  have  furnilhed  an  improbable  ca- 
talogue of  extraordinary  elements.  His  obfer- 
.vations  are  not  fo  fatisfaclory  as  the  general  re- 
fult  of  his  ingenious  labours.  He  appears  to 
have  confidered  as  ingredients  that  pre-exifted 
in  a  concretion,  and  not  as  new  products  from 
a  different  modification  of  particles,  the  various 
fubftances  he  had  conceived  himfelf  to  obtain. 
He  regards  the  fublimate  as  the  proper  calcu- 
lous 
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lous  matter,  or  the  cement  of  the  others,  of  which 
the  greater!  number  are  unneoeffary  towards  con- 
cretion, and  may  be  prefent  from  chance  alone. 
To  the  fublimate  folely  he  thinks  our  inveftiga- 
tion  ihould  be  directed,  with  a  view  towards 
the  prevention  of  gravel,  and  affections  that 
proceed  from  it.  Dr.  Auftin  has  followed  him 
in  thefe  opinions,  and  concludes  that  the  fubli- 
mate is  not.  merely  a  creature  of  the  fire,  or  a 
modification  of  certain  parts  of  the  Hone  pro- 
duced by  heat,  and  which  did  not  exift  before 
the  decompoiition  of  the  flone,  but  that  it  is 
actually  prefent  in  the  ftone  in  the  fame  Hate, 
and  that  the  action  of  cauftic  alkalis  upon  cal- 
culi is  entirely  upon  the  fublimate. 

There  is  no  improbability  in  this  doctrine,  nor 
would  the  adrniffion  of  it  militate  in  any  refpect 
againft  the  principles  I  have  endeavoured  to 
fupport.  Apriori  it  would  not  feem  unlikely, 
that  the  calculus  may  be  a  volatile  body,  of  which 
the  pure  fpecific  matter  would  afcend  by  fubli- 
mation  from  drofs  with  which  it  was  accidently 
connected.  But  the  real  effect  from  fire  is 
entirely  different,  and  although  it  is  painful  to 
diffent  from  fuch  refpectable  authorities,  there 
is  neceffity  for  noticing  th&  error,  becaufe  it  is 
of  that  kind  from  which  deceptive  practical 
conclufions    mud    proceed.       The    fublimate, 

when 
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when  in  largefl  proportion,  feldom  amounts  t& 
much  more  than  half  of  the  lithiliac  matter* 
as  it  is  found  in  calculi,  or  precipitated  by  acids. 
The  matter  with  which  cauftic  alkalis  combine' 
is  not  this  merely,  as  fcarcely  any  thing  is  left ; 
and  upon  the  addition  of  an  acid  it  appears  fepa- 
rated  from  the  alkali,  not  under  the  condition 
of  fublimate,  but  in  its  former  ftate  of  calculous 
matter.  The  precipitate,  after  refinement  by 
folution  in  alkalis,  a  procefs  which  Ihould  ab- 
ilracl  it  from  the  accidental  contingent  ingredi- 
ents of  Dr.  Higgins,  will  not  yield  a  larger  pro- 
portion of  fublimate  than  the  original  calculus* 
Sublimate,  in  a  word,  is  perfectly  different  from 
the  undecompounded  matter  of  calculi,  as  we 
lhall  immediately  be  convinced. 

An  immenfe  diftinclion  in  the  degrees  of  folu^ 
bility  places  the  difference  beyond  difpute.  It 
is  dated  by  Dr.  Higgins,  that  four  hundred  and 
twenty  grains  of  fublimate,  the  whole  produce 
of  eight  hundred  and  forty  grains  of  calculus, 
•were  readily  diffolved  by  eight  ounces  of  hot 
•water ;  and  that  after  evaporation,  till  only  a 
lingle  ounce  remained,  there  was  not  any  ap- 
pearance of  chryftallization,  but  the  folution  had 
become  thick  like  treacle.  Is  this  the  elTential 
matter  of  calculi— the  fpecific  fubftance  to  which 
attention  fhould  be  confined  in  inquiries  res- 
pecting 
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pecting  gravel  ?  If  it  be,  where  is  the  difficulty 
in  finding  a  folvent  ?  Or  why  fhould  we  have 
recourfe  to  alkalis,  when  water  feems  to  unite 
with  it  almoft  without  becoming  fatu rated  ?  The 
fublimate,  like  the  calculus,  diffolves  in  lime  wa- 
ter and  alkalis ;  but  the  compounds  are  as  differ- 
ent as  any  folutions  of  different  falts. 

I  am  not  afraid  to  renew  my  affertion,  that 
the  concreting  acid  is  a  body,  of  which  the  hid- 
den elements  are  as  much  conjoined  into  an 
uniform  compound  as  in  the  fublimate  itfelf. 
The  laft  is  as  different  from  the  original  mafs  as 
many  other  products  of  fire  from  the  fubftance, 
by  which,  in  confequence  of  a  new  modification, 
they  are  yielded.  It  appears  as  much  a  com- 
pound body  as  the  entire  lithifiac  acid,  and,  in 
the  fire,  gives  out  a  new  fublimate,  as  different 
from  itfelf  as  both  are  from  the  calculus.  In 
each  procefs  there  is  obvious  decompofition  -,  and 
if  our  attention  is  folely  directed  to  either  of  the 
products,  in  preference  to  the  whole  bulk  of 
concreting  matter,  we  fhall  contract  falfe  notions 
of  the  nature  of  calculi.  The  fublimate  is  pro- 
bably a  new  product  from  conjunction  of  ele- 
mentary principles  of  the  flone  in  a  new  form. 
If  it  pre-exifts  in  a  concretion,  it  is  to  be  re- 
garded not  as  blended  merely  with  accidental 
matter  of  different  kinds,  but  combined  by  the 
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moft  intimate  chemical  union  with  all  the  other 
elements,  into  a  compound  which  operates  as  a 
fimple  body  upon  many  other  matters,  and,  in 
pathological  inveftigation,  is  chiefly  to  be  conft- 
dered  in  its  compound  Irate.  By  examining  the 
fubiimate  merely,  or  any  other  of  the  products 
from  analyns  by  heat,  we  mould  acquire  as  little 
.knowledge  concerning  the  aggregate  body,  as 
refpecting  fcgar  from  attention  to  its  acid  alone. 
Dr.  Auftin  having  taken  the  production  of 
caicuu  with  fubiimate  from  the  urine,  and  left 
it  entirely  unfettled,  gives  an  account  of  a  calcu- 
lus which  was  proof  againit  the  operation  of 
alkalis,  and  did  not  by  fublimation  yield  the 
ufual  product  That  there  mud  have  been  fome- 
thing  particular  in  this  concretion  is  evident ; 
and  it  is  to  be  lamented,  that  his  experiments 
upon  it  did  not  extend  to  a  more  perfect  exami- 
nation of  its  nature.  The  alkali  was  employed 
in  a  Mate  of  extreme  dilution,  the  proportion 
being  only  a  drachm  of  foap-kes  to  half  a  pint 
of  water.  For  the  folution  of  any  calculus  in 
fuch  a  mixture,  a  boiling  heat  will  be  required, 
or  the  concreting  matter  in  fine  powder  muft  be 
kept  in  repeated  application  to  the  fcattered  par- 
ticles of  the  alkali,  by  ftrong  and  conftant  agita- 
tion. If  a  lump  of  calculus  be  thrown  into 
lime  water,  or  diluted  alkali,  the  fluid  on  the  fur- 
face  of  the  ftone   becomes  faturated  in  a  fliort 

time* 
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time,   and    no    air    being    extricated    to  keep 
up  inteftine  motion,   weird   for  ever  defend  the 
remaining  matter  from  t  ic  action  of  the  fo' vent. 
Yet  there  has  been  notbi  ig  more  common  than 
to  pronounce   upon  the  operation  of  menflrua 
upon  calculi,  by  throwing  a  piece  of  concreting 
matter  into  a  fluid,  and  leaving  it  at  reft  for  a 
few  days.     It  may  alfo  be  obferved,  that  experi- 
ments upon  urinary  (tones  mould  be  made  while 
they  are  recent.      The  red  fand  precipitated  by 
acids,  appears  more  difficult  of  folution,  and  lefs 
perfect  in  its  general  properties,  after  long  ex- 
pofure  to  air. 

The  trials  with  alkali  and  lime-water  are  not 
related  in  a  manner  that  gives  perfect  fatisfac- 
tion,  but  the  peculiarity  of  the  ftone  in  quefHon 
is  evinced,  not  merely  by  the  abfence  of  any  fub- 
limate,  but  by  the  largenefs  of  the  refidue  after 
a  great  degree  of  heat  had  been  applied.      Six- 
teen grains  were  left  of  twenty  that  had  been 
employed.     It  is  evident,  the  caput  mortuum  of 
mucus  could  not  be  in  this  proportion,  therefore 
the  experiment  is  equally  fatal  to  Dr.  Auftin's 
favourite   hypothefis,    with   an  examination   of 
calculi  that  furnifh  fublimate.     Neither  is  mu- 
cus incapable  of  being  acted  upon  by  cauftic 
alkalis,  nor  does  it  diffolve  fo  readily  as  the  lithi- 
fiac  matter  in  nitrous  acid,  which  was  a  ready 
menftruum  for  this  ftone.     It  is  extremely  to  be 
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wifhed,  that  the  concrete  itfelf  had  been  exa- 
mined by  different  means,  or  that  the  extraordi- 
nary refiduum  had  been  put  to  fome  other  trial 5 
—a  refiduum  concerning  which  we  may  declare 
with  certainty,  without  any  other  knowledge  of 
it  than  its  quantity,  that  it  was  not  derived  from 
mucus.. 

It  appears  that  the  flones,  which  in  Dr.  Daw- 
(bn's  analyfis  did  not  yield  in  any  confiderable 
degree  to  cauftic  alkalis,  were  acted  upon  by 
muriatic  acid,  which  towards  proper  lithifiae 
matter  is  inert.  It  feems  probable  therefore 
that  there  are  calculi  of  which  the  compolition 
is  in  part  an  earthy  matter  foluble  in  that  acid. 
A  concretion  which  principally  confifted  of  ani- 
mal earth  would  not  diffolve  in  alkali  or  lime- 
water,  or  fuffer  much  change  in  the  fire ;  but 
Dr.  Auftin  has  joined  with  recent  invefligators 
in  exploding  the  idea  of  calcareous  Itones,  and 
does  not  appear  to  have  made  ufe  of  muriatic 
acid  upon  calculi,  which  carry  not  any  character 
of  mucus,  yet  were  infoluble  in  the  common 
rnenfi:rua. 

We  fhall  find  hereafter,  that  there  are  cir- 
cumflances  under  which  animal  earth  may  pre- 
dominate. Its  particles  may  perhaps  fometimes 
cohere  in  the  bladder.  I  am  inclined  to  think 
that  there  are  inftances  of  calculi,  of  which  the 
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principal   part   is  an  earthy  matter  fohble   in 
common  acids.     I  have  had  an  opportunity  of 
meeting  with  one  cafe  which  appeared  to  be  of 
this  defcription.     The  urine,  as  it  palled  from 
the  bladder,  looked   commonly   very  foul   and 
turbid,  from  a  profusion  of  mucus,  in  which 
were  involved  many  mining  particles  different, 
to  examination,  from  the  common  calculous  fe- 
diment.     Sometimes  a  conjundtion  of  thefe  par- 
ticles had  taken  place  fo  as  to  form  little  con- 
cretions.     This    kind    of  gravel   was   ftrongly 
acled  upon  by  muriatic  acid,  from  which,  after 
its  operation,  an  earth  was  precipitated  by  alka- 
lis.    A  part  that  had  been  left  by  the  muriatic 
acid,  was  the  proper  lithiliac  matter,  and  united 
readily    into    the   characteriftic    folution   with 
nitrous  acid.     I  fufpecled  the  compofition  to  be 
phofphorated  lime  combined  with  carbonic  acidr 
and  attached  to  a  portion  of  lithiliac  matter  which 
had  been  precipitated  by  prevalence  of  the  fame 
aerial  acid.     There  was  not  probably  any  che- 
mical conjunction  between  the    earthy  and  li- 
thiliac portions,  or  the  compound  would  have 
been  foluble  in  the  urine.     EfFervefcence,  dur- 
ing the  folution  in  muriatic  acid,  indicated  the 
prefence  of  carbonic  acid,  a  fuperabundance  of 
which  will  not  only  account  for  animal  earth  and 
lithiliac  acid  being  together  redundant,  but  may 
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even  allow  an  aerated  alkali  to  prodominate  at 
the  fame  time.  Mild  volatile  alkali  Teemed 
actually  to  be  blended  with  the  foetid  vapour  that 
afcended  from  this  urine,  of  which  the  fumes, 
mingling  with  thofe  of  muriatic  acid,  compofed 
the  white  fmoke  of  fal  ammoniac.  Its  condi* 
tion  appeared  to  have  fome  relation  to  the  effect, 
which  would  fucceed  to  a  folution  of  mild  vola- 
tile alkali  being  dropped  into  urine  in  which  li- 
thiliac  acid  was  redundant.  That  acid  and  ani- 
mal earth  w^ould  be  mixed  together  in  the  fedi- 
ment. 

Such  mixed  cafes  may  fometimes  occur,  but 
are  fo  much  lefs  frequent  than  others  where  the 
compoiition  is  almoft  entirely  lithifiac  acid,  that 
I  fhall  continue  to  treat  of  gravel  and  calculi  as 
conlifting  of  the  fpecific  matter  merely,  without 
regard  to  anomalous  initances,  which  attention 
to  the  urine  muft  detect.  Dr.  Dawfon  has  ftre- 
nuoudy  urged  a  ft  rid:  examination  of  the  urine, 
and  of  the  fand,  or  fragments  of  ftones  that  are 
difcharged.  It  is  probable  his  calculi,  upon 
which  muriatic  acid  took  effed,  were  in  part 
lithifiac,  as  that  acid  never  difiblved  the  whole, 
and  fometimes  not  more  than  half  of  the  concre- 
tion. The  colour  he  defcribes,  which  was  like 
that  of  red  tartar,  produces  convidion  of  a  por- 
tion of  lithifiac  acid  being  prefent.     One  would 
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expect  mod  frequently  to  find  earth  in  thofe  that 
have  the  whitenefs  of  chalk  (tones  ;  yet  very 
often  they  are  of  the  fimple  kind.  The  excep- 
tions to  the  general  character  of  calculi  make  in 
the  difeafe  a  variety,  which  in  practice  is  not 
to  be  overlooked.  There  are  few  morbid  affec- 
tions of  which  the  general  ftate  does  not  ad- 
mit of  exception. 

In  refpect  to  the  fources  of  variety,  or  the  dif- 
ference of  properties  in  calculous  matter,  we  can- 
not derive  any  information  from  Dr.  Auftin, 
who  appears  to  have  referred  both  defcriptions 
to  mucus,  while  his  experiments  are  only  fuf- 
ficient  for  demonflrating,  that  the  nature  of  both 
was  very  different  from  that  of  mucus.  He 
contends,  that  with  regard  to  calculi  which  con- 
tains the  fublimate,  it  has  been  proved  that  no- 
thing can  be  difcovered  in  the  urine  to  account 
for  their  formation.  That  fublimate  cannot  per- 
haps be  made  obvious,  by  the  proceiTes  he  pur- 
fued,  from  the  incruftations  of  dark  alleys  and 
convenient  corners,  or  from  the  whole  hetero- 
geneous refiduum  of  infpifTated  urine.  But  if 
he  had  been  acquainted  with  the  effects  of  acids, 
he  would  have  known  a  method,  not  elaborate  or 
liable  to  miftake,  of  ftriking  from  urine  a  fub- 
ftance  which  will  yield  the  peculiar  fublimate  in 
perfection:    and  his  obfervations  might  have 
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taken  a  direction  which  would  not  have  tended 
to  throw  back,  into  its  priftine  Hate  of  night 
and  obfcurity,  a  fubject  upon  which  light  was 
beginning  to  be  diffufed. 

It  feems  unneceffary  to  adduce  farther  evi- 
dence of  concreting  matter  being  depofited 
chiefly  from  the  urine,  as  a  method  of  unambi- 
guous demonflration  within  the  reach  of  every 
perfon  has  been  given.  Twenty  drops  of  diluted 
vitriolic  acid,  or  a  few  drachms  of  vinegar, 
added  to  half  a  pint  of  morning  urine,  will  pro- 
duce fatisfaclion  of  the  conftant  prefence  oflithi- 
fiac  matter,  and  the  fame  experiment  will  exhi- 
bit the  general  fcetor  of  nephritic  urine,  with 
fometimes  a  fediment  not  unlike  to  mucus  or 
pus.  One  or  two  remaining  arguments,  how- 
.  ever,  on  the  other  fide,  require  to  be  noticed. 
Confiderable  fcrefs  is  laid  upon  the  incruftation 
of  folid  fubflances  introduced  by  accident  into 
the  bladder,  and  upon  the  manner  in  which  the 
depofite  is  fometimes  obferved  to  be  made  in 
eyfts,  or  between  the  coats  of  the  ureters  and 
bladder. 

It  has  been  long  remarked,  that  the  end  of  a 
catheter,  continuing  for  a  length  of  time  in  the 
pafTage,  was  apt  to  acquire  a  cruft  of  concreting 
matter,  and  that  a  bougie,  having  got  into  the 
bladder  through  misfortune  or  inattention,  be- 
came 
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came  the  nucleus  of  a  {lone.  Thefe  circum- 
fiances  have  been  brought  forward  in  fupport  of 
of  the  calculus  being  mucus,  of  which  the  fecre- 
tion  was  increafed  by  the  irritation  of  a  foreign 
body.  A  more  accurate  knowledge  of  concret- 
ing matter  compels  us  to  reject  the  conclu- 
fion,  although  wre  may  be  unable  to  account  for 
the  effect  on  fatisfactory  grounds.  If  it  wrere  even 
admitted,  that  the  larger!  portion  of  lithifiac  acid 
does  not  pafs  the  kidnies  with  the  urine,  but  is 
furnifhed  by  the  bladder,  that  acid  would  not  be 
lefs  diftinct  from  mucus.  It  will  foon  appear 
that  a  part  of  it  may  actually  be  introduced  into 
the  bladder  in  this  manner,  but  a  part  that  is 
inconfiderable  compared  to  that  which  comes 
along  with  the  urine.  It  were  an  improbable 
conjecture,  that  a  matter,  which  is  always  in 
uniform"  folution  in  the  urine,  except  when  it 
has  been  feparated  by  the  manifeft  prevalence  of 
flronger  acids,  mould  not  be  tranfmitted  with 
that  fluid  by  the  kidnies,  but  taken  up  from  the 
inner  membranes  of  the  bladder,  which  is  in- 
tended to  be  a  mere  receptacle  for  the  fecreted 
urine — a  bag  whofe  fole  function,  independent  of 
thofe  that  are  requilite  for  its  own  exigence,  is 
the  faculty  of  difcharging  its  contents  in  obedU 
ence  to  the  will. 
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Lithifiac  acid  is  not  the  produce  of  difeafe, 
but  an  integrant  part  of  the  urine.  It  is  the  de- 
viation from  neutrality,  which  exhibits  that 
acid  in  a  feparate  itate,  that  is  difeafe,  or  a  ccn- 
fequence  of  difeafe.  Of  that  habitual  deviation 
which  becomes  the  cuftomary  fource  of  con- 
cretion, we  have  been  able  to  aflign  the  moil  fre- 
quent caufe  :  it  is  fuperabundant  acidity  from 
unnatural  influx  of  acid.  But  it  was  confefTed 
that  infringements  of  the  balance,  which,  how- 
ever, are  generally  lefs  coniiderable,  happen 
from  other  caufes  that  are  myfterious  and  ob- 
fcure.  We  cannot  penetrate  to  the  reafon  of 
urine  retaining  its  natural  neutrality  during  the 
cold  fit  of  an  intermittent,  and  betraying  re- 
dundant acidity  as  foon  as  the  crifis  has  taken 
place.  Retention  of  lithifiac  matter,  in  confe- 
quence  of  the  fecretory  veiTels  being  contracted 
during  the  firft  flage  of  fever,  is  not  an  adequate 
illuftration.  It  will  not  entirely  account  for  a 
change  that  indicates  an  alteration  of  porportions 
between  the  elementary  ingredients  of  the  urine. 
The  fluid,  which  during  fever  does  not  depo- 
lite  a  fediment,  frequently  contains  abundance 
of  lithifiac  acid  in  natural  combination,  and 
capable  of  being  precipitated  by  acids.  The 
limple  lithifiac  acid,  which  afterwards  forms  the 
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critical  fediment  when  acidity  preponderates,  is 
as  much  in  folution  in  the  body  as  the  lithifiac 
compound,  and  might  as  readily  pafs  the  kid- 
nies  if  it  were  prefent.  Mere  retention,  by 
which  bodies  chemically  united  are  equally  with- 
held, will  not  explain  appearances  which  de- 
pend upon  inequality  of  proportion,  Retention 
will  not  account  for  the  lithifiac  fediment  and 
foetid  odour  of  urine,  after  extraordinary  exer- 
cife,  or  a  great  degree  of  fatigue ;  yet  unufual 
exertion,  fuch  as  that  of  riding  to  a  man  who 
has  not  lately  been  on  horfe-back,  is  one  of  the 
rnoft  frequent  occafions  of  acid  becoming  for  a 
little  time  redundant,  and  difplaying  itfeif  in  the 
urine. 

There  is  indeed  one  acid  in  the  fluids,  the  car- 
bonic, of  which  the  quantity  prefent  may  per- 
haps be  particularly  increafed  by  retention. 
From  the  great  propenfity  of  this  acid  to  unite 
with  the  matter  of  fire  into  vapour,  it  might  be 
fuppofed  that  a  portion  of  it  is  generally  flying 
off  from  the  body  by  infenfible  perfpiration. 
It  may  efcape  from  the  fluids  expofed  to  the 
common  atmofphere  on  the  furface,  or  in  the 
lungs.  When  from  contraction  of  the  exterior 
order  of  veffels,  or  a  diminution  of  external  cir- 
culation, exhalation  is  fufpended,  it  may  accu- 
mulate fo  as  to  give  a  habit  of  prevailing  acidity. 

F  4  Here 
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Here  would  be  a  retention  not  only  of  falts  in 
general  with  which  neutrality  might  not  be  in- 
compatible, but  of  acid  in  particular,  that  mull: 
immediately  predominate.  The  principle  is 
not  perhaps  without  foundation,  and  would  ac 
count  for  many  inftances  of  fuperabundance; 
there  are  others  to  which  it  could  not  be  applied. 
The  Economy,  by  its  inherent  laws,  feems  to  be 
difpofed  to  acidity  under  particular  circum- 
flances,  among  which  may  be  enumerated  irrita- 
tion in  the  urinary  pafTages.  We  cannot  arrive 
at  a  complete  knowledge  of  the  caufe,  but 
reafons  which  probably  contribute  towards  it 
may  be  fuggefted. 

Between  the  flomach  and  the  urinary  pafTages 
there  is  an  exquifite  fympathy,  that  has  consider- 
able influence  upon  digeflion,  with  which  the  pre- 
fence  of  a  foreign  acid,  and  perhaps  the  quanti- 
ties of  native  acid  are  connected.  Irritation  in 
the  parts  which  are  concerned  in  tranfmitting  the 
urine,  is  generally  accompanied  with  chforder  in 
the  vifcera  that  occupy  the  higher  region  of  the 
abdomen,  and  in  proportion  as  aflimilation  is 
incomplete,  acidity  will  be  apt  to  be  redundant. 
The  functions  of  the  liver,  which  will  be  found 
to  be  a  grand  regulator  of  acidity,  are  for  the  fame 
reafon  difturbed  ;  and  the  general  furface  of  the 
body  is  not  unaffected.  There  will  commonly 
be  occafional  rigours  and  other  fymptoms  of 
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univerfal  derangement.  The  febrile  condition, 
that  takes  place  from  the  uneafinefs  endured, 
occafions  contraction  of  the  extreme  vefTels,  which 
may  ceafe  to  tranfmit  their  proper  portions  of 
excrementitious  matter,  while  from  near  connec- 
tion there  is  an  increafed  adlion  of  thekidnies,  by 
which  a  greater  proportion,  of  what  mould  have 
been  difcharged  by  different  emunctories,  may 
be  carried  off.  The  fecretion  of  urine  by  the 
kidnies  is  not  lefs  influenced  by  irritation  in  the 
paffages,  than  that  of  mucus  from  the  glands 
which  open  into  the  bladder. 

It  may  likewife  be  obferved,  that  the  accidents, 
from  which  the  argument  is  drawn,  cannot  be 
fuppofed  to  occur  to  a  perfectly  found  habit. 
There  muft  have  been  fome  pre-exifting  irrita- 
tion, or  antecedent  difeafe,  to  require  the  appli- 
cation of  a  catheter  or  bougie.  Many  have 
fuppofed,  that  any  folid  body  kept  as  a  nucleus 
in  natural  urine  frequently  renewed,  would  be- 
come incrufted  fo  that  a  ftone  mould  be  formed. 
This  is  one  of  the  numerous  falfe opinions  which, 
originating  from  hypothecs,  or  gaining  footing 
from  loofe  obfervation  and  vague  experiment, 
have  continued  to  be  received  as  if  refting  upon 
an  eftablifhed  bafis.  In  proper  urine  there  is 
not  in  clofe  veffels  a  particle  of  concreting  acid 
depofited,  the  whole  of  that  acid  being  in  per- 
fect 
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feci  folution.  On  the  contrary,  found  urine  of 
the  animal  heat,  is  capable  of  taking  up  a  fmall 
portion  of  calculous  matter,  fo  as  to  become  a 
menflruum  for  a  Hone.  The  only  fpontaneous 
feparation  from  fuch  urine  is  the  natural  cloud, 
which  cannot  produce  a  calculous  crufl.  If  a 
folid  body  be  kept  in  urine  in  which  acidity  is 
redundant,  or  to  which  an  acid  has  been  added, 
it  will  be  incrufted.  Even  then,  however,  the 
formation  of  a  (lone  will  be  very  flow,  as  the  at- 
traction of  the  fides  of  the  containing  veffel  to 
the  lithifiac  matter  is  as  itrong  as  that  of  the  in- 
tended nucleus,  and  the  comparative  furface 
greatly  multiplied.  But  to  the  end  of  time  there 
would  not  be  a  calculus  from  renewed  applica- 
tions of  urine  in  which  acid  does  not  predomi- 
nate, to  a  nucleus  fufpended  in  a  veffel  from 
which  the  common  air  was  excluded.  If  there 
be  free  communication  with  the  atmofphere,  de~ 
compofition  may  enfue  from  the  operation  of  the 
air,  or  of  carbonic  acid  upon  an  extended  fur- 
face. 

When  a  foreign  body  gets  into  the  bladder, 
if  it  meets  not  with  acidity  already  redundant,  it 
probably  would  operate  by  irritation,  fo  as  to 
occafion  redundancy.  The  confequent  acidity 
may  be  an  erTed  of  general  fympathy  difpofing 
to  Superabundant  acid  in  the  fyftem,  or  it  may 

be 
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be  a  partial  alteration  in  the  urinary  fluid  from 
difordered  functions  of  the  parts  concerned. 
As  modes  of  univerfal  action  can  frequently  in- 
cline the  univerfal  habit  to  predominating  aci- 
dity, peculiar  directions  of  local  operation  may 
give  prevalence  of  acid  to  a  particular  fecreted 
fluid,  while  neutrality  is  preferved  in  the  ceco- 
nomy  at  large.  When  lithifiac  acid  is  redund- 
ant in  the  bladder,  the  petrifying  procefs  will 
make  rapid  advances  upon  a  foreign  body,  whofe 
attraction  to  concreting  particles  will  not  be  di- 
vided by  the  living  membranes,  as  by  the  inner 
furface  of  a  bottle.  But  a  piece  of  a  bougie,  if 
it  were  to  get  into  the  bladder  of  a  perfon,  the 
flate  of  whofe  urine  is  perfectly  natural,  mull 
operate  to  the  production  of  different  qualities 
in  that  fluid,  before  it  can  be  incrufted.  When 
the  misfortune  has  occurred,  the  urine  has  ufu- 
ally  ~been  before  in  a  flate  too  much  adapted  to 
incruftation.  The  difeafes  which  require  cathe- 
ters and  bougies,  are  almoft  uniformly  accom- 
panied with  prevalence  of  acid,  from  the  general 
and  particular  fympathies  by  which  they  are  at- 
tended. 

The  laft  thing  to  be  mentioned  is  the  appear- 
ance of  calculi  in  cyfls,  and  the  depofitions  of 
concreting  matter  between  the  coats  of  the  ure- 
ters and  bladder.     Cyfls  containing  calculi,  have 

been 
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been  considered  by  the  bed  anatomifts,  as  pro- 
trufions  of  the  inner  membrane  between  fafciculi 
of  the  mufcular  coat  of  the  bladder.  It  is  not 
difficult  to  conceive,  that  fuch  protrufions,  form- 
ing a  kind  of  hernia  y  may  happen  in^ftrong  fpaf- 
modic  contractions  upon  fmall  calculi.  Dr.  Auf- 
tin  employs  fome  argument  againft  this  being 
the  general  caufe  ;  but  the  nature  of  the  pheno- 
menon appears  well  eftablifhed. 

For  depofition  between  the  coats>  or  in  the  fub- 
flance  of  parts,  we  muft  have  recourfe  to  another 
principle,  to  which  ailuiion  has  already  been 
made.  The  circulating  fluids  are  to  be  regard- 
ed as  capable  of  throwing  off  concreting  matter, 
and  while  it  is  contended  that  the  principal  part 
of  that  contained  in  the  urine  is  tranfmitted  by 
the  kidnies,  it  will  not  be  denied  that  a  portion 
may  be  conveyed  into  the  urinary  pafTages  with 
the  fluids,  which  pafs  from  numerous  minute 
glands  on  their  inner  membranes.  A  depofition 
may  take  place  within  the  blood  vefTels  them- 
felves,  or  in  cellular  membrane,  the  connect- 
ing medium  of  the  body,  or  in  the  excretory 
duel:  of  any  gland.  From  the  matter  fo  depo- 
fited,  an  affection  of  a  peculiar  nature  is  fre- 
quently excited,  and  that  affection  is  Gout. 

SEC- 
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SECTION     IV. 

On  the  Caufe  and  Progrefs  of  Gout. 

PHYSIOLOGISTS,  who  have  made  chemical 
examination  of  the  blood,  are  of  opinon,  that  the 
faline  fubftances  of  the  urine  may  be  detected 
in  other  fluids  of  the  body.  Ammoniacal  and 
felenitic  falts  are  not  the  produces  merely  of  fe- 
cretion  by  the  kidnies,  but  may  be  feparated  from 
the  blood.  It  may  be  prefumed  that  lithiiiac 
acid  is  likewife  prefent  in  the  circulation. 
To  demonflrate  the  exiftence  of  it  in  blood 
drawn  from  a  vein,  were,  for  feveral  reafons,  art 
undertaking  of  great  difficulty.  The  proportion 
compared  with  the  whole  mafs  muft  be  ex- 
tremely minute,  as  the  fuperfluous  water  which 
contains  the  falts,  and  from  which  the  urine  may 
be  fuppofed  to  proceed,  is  in  diffufion  through 
the  other  condiment  parts  of  the  blood,  the 
lymph,  the  ferum,  and  the  red  particles.  If  co- 
agulation be  employed,  as  a  means  of  abftracting 
from  this  compound  fluid  its  mucilaginous  mat- 
ter, of  which  the  quantity  is  extremely  unfa- 
vourable 


i    78     ] 

vourable  to  chemical  experiments^  *!.::  -  .-.  ?r 
that  is  thrown  out  unites  v/ith  that  in  which  the 
faline  fubilances  are  diflblved,  and  the  dilution 
is  greatly  increafed.  When  I  formerly  prefumed 
to  publifh  my  fentiments  upon  this  fubject,  I 
thought  I  had  been  able  to  obtain  concreting 
acid  from  ferum,  but  now,  after  many  varied  at- 
tempts, I  am  not  fatisfied  with  my  fuccefs.  A 
frequent  depoiition,  however,  of  that  acid  in 
different  parts  of  the  body,  affords  indifputable 
teftimony  of  its  being  contained  in  the  general 
fluids.  It  is  a  morbid  depoiition  occurring  un- 
der particular  circumftances,  and  the  Irate  of  the 
fyftem  in  which  it  is  molt  commonly  obferved, 
appears  to  be  an  inflammatory  affection  of  a  pe- 
culiar nature,  diftinguifhed  by  the  name  of  Gout. 
An  inquiry  then  is  natural,  whether  that  affec- 
tion be  the  confequence  of  concreting  matter 
being  redundant,  or  the  coincidence  merely  ac- 
cidental. 

For  information  on  this  point,  the  general 
condition  of  the  habit  in  gout  muft  be  confider- 
ed  •,  and  here  I  mull  recur  to  that  obvious  con- 
nection, which  every  attentive  obferver  has 
marked  between  gravel  and  gout.  The  consti- 
tutions, the  caufes,  and  the  remedies  have  ap- 
peared to  be  allied.  The  fuperabundance  of 
lithifiac  acid  fometimes  becomes  apparent,  by 

being 
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being  depoiited  in  mafTes,  that  differ  not  confi- 
derably  from  urinary  calculi.  More  commonly 
it  is  not  collected  in  fuch  feparate  quantities,  but 
to  a  fit  of  the  gout  fucceeds  rigidity  of  tendons 
and  ligaments,  as  if  from  diffufion  of  lithiiiac 
matter— a  rigidity,  not  proceeding  from  tenfion 
in  confequence  of  mufcular  contraction,  but 
feemingly  occafioned  by  an  alteration  in  the  parts 
themfelves,  as  if  from  an  accidental  depofition 
of  fomething  on  the  furface,  or  temporary  inter- 
vention of  foreign  matter  between  the  fibres. 
A  tendon  in  the  palm  of  the  hand  fhall  be  fek 
almoft.  as  rigid  as  bone,  while  the  flexor  mufcle  to 
which  it  belongs  is  in  a  ftate  of  perfect  relaxa- 
tion. The  uniform  occurrence  in  fome  degree 
of  fuch  alterations  from  gout,  conjoined  with  an 
evident  depofition  of  lithiiiac  acid  in  many  cafes, 
conveys  more  than  fufpicion  of  the  difeafe  being 
connected  with  a  redundancy  of  that  acid.  The 
phenomena  too  of  the  difeafe  will  be  found  more 
correfpondent  with  that  opinion  than  with  any 
others  of  the  numerous  vague  and  vifionary  the- 
ories that  have  been  advanced  :  for  vague  and 
vifionary  beyond  even  the  common  latitude  of 
medical  unprecifion,  may  be  confidered  much 
of  what  has  been  written  concerning  the  cauf? 
of  gout. 

The 
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The  parts  moft  frequently  affected  are  thefe, 
which  might  chiefly  be  expected  to  fuffer  from 
concreting  matter  redundant  in  the  circulation. 
A  depofition  of  fuch  matter  will  be  mod  likely 
to  occur  in  organs  whofe  vefiels  are  of  the 
fmallefT  order,  and  whofe  difpofition  is  inert. 
Of  this  defcription  are  tendons  and  ligaments. 
Their  vefTels,  in  natural  dimenfions,  are  too  mi- 
nute to  admit  the  red  particles,  and  perhaps  other 
component  parts  of  the  blood  ;  and  their  tex- 
ture is  fo  tenfe  that  they  cannot,  without  confi- 
derable  violence  being  employed,  allow  of  any 
increafe  of  iize,  while,  from  their  Mate  of  indo- 
lence and  inaction,  they  are  without  a  ready 
means  of  occafionally  applying  additional  force 
for  the  purpofe  of  maintaining  the  freedom  of 
the  circulation.  The  redundant  acid  yet  in  fo- 
lution  in  the  water  of  the  blood  may  infinuate 
itfelf  into  the  vefTels  of  fuch  parts,  and  ere  by  a 
flow  and  languid  circuit  it  can  efcape,  a  portion 
of  it  may  have  been  depofited.  The  very  fmall 
particles  already  in  a  folid  flate,  being  com- 
prefTed  by  the  decreafing  magnitude  of  the  ca- 
pillary canals  that  convey  it,  may  be  arrefled 
on  the  furface,  or  detained  within  the  fubftance, 
till  by  accumulation,  rigidity  takes  place,  or 
little  calculi  are  formed.  Such  alterations  can- 
not continue  without  derangement  in  the  func- 
tions 
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tions  of  parts.  Symptoms  of  local  diforder  and 
univerfal  fympathy  enfue,  until  by  that  admira- 
ble faculty  which  has  been  filled  the  Vis  Medica- 
trtXy  or  nature's  means  of  relieving  herfelf  from 
morbid  oppreflion,  the  powers  of  life  are  roufed 
to  an  increafe  of  exertion  in  proportion  to  the 
necefiity,  and  the  offending  evil  is  overcome. 
The  inflammation  of  gout  appears  to  be  na- 
ture's remedy  for  the  diforder  that  had  taken 
place. 

A  want  of  freedom  in  the  circulation  is  fo 
much  indicated  by  circumftances  that  have  re- 
lation to  the  taking  place  of  gout,  and  by  ap- 
pearances under  the  affection  itfelf,that  the  difeafe 
has  by  many  before  this  time  been  confidered  as 
proceeding  from  obftruction  in  the  vefTels  of  the 
part  affected;  and  the  obftruCrion  has  frequently- 
been  attributed  to  fomething  that  was  termed 
gouty  matter.  In  books  of  medicine  we  are 
perpetually  reading  of  this  matter,  yet  there  is 
not  in  phylic  any  other  expreflion  of  which  the 
meaning  is  lefs  determined.  The  ideas  con- 
cerning it  were  fo  various,  and  opinions  fo  very 
different,  that  of  late  it  has  been  entirely  re- 
jected by  the  moil  eminent  of  the  profeflion. 
They  are  unwilling  to  admit  the  influence  of  a 
matter  retting  upon  fuppofition  merely ;  for  it  is 
contended  that  no  proof  has  been  adduced  of  its 
G  exiftencej 
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exiilenee ;  and  they  have  combated  the  doctrine* 
by  oppofing  to  each  other  the  contradictory  fen- 
timents,  in  refpect  to  its  nature,  of  thofe  who 
fupported  \t.  The  objections  were  undoubtedly 
of  weight,  but  they  are  now  removed.  The 
concreting  acid  to  which  we  have  afcribed  the 
effect,  is  not  a  viiionary  matter.  From  requir- 
ing for  foiution  a  very  large  quantity  of  water, 
and  from  its  tendency  to  be  depoiited  in  a  chryf- 
talline  form,  it  is  a  fpecies  of  matter  extremely 
adapted  for  producing  obftruction  in  the  veffels 
of  a  living  animal.  It  is  an  obflructing  matter, 
not  fpringing  from  hypothefis,  like  many  fup- 
pofed  caufes  of  obftruction,  but  of  fuch  a  nature 
as  to  be  readily  comprehended  in  its  operation 
and  effects. 

The  alteration  is  indeed  obvious  and  convinc- 
ing. When  the  redundant  acid  fhall  be  more 
than  is  fufficient  for  faturating  the  aqueous  por- 
tion of  the  fluids,  there  would  be  difficulty  in 
fuggefting  any  means  by  which  its  concreting 
tendency  Ihould  be  counteracted.  If  it  gets  into 
a  ftate  of  folidity,  it  cannot  be  fuppofed  to  con- 
tinue in  the  body  with  impunity  to  the  fyftem. 
When  we  confider  the  indolent  condition  of 
many  parts,  and  the  extreme  minutenefs  of  their 
veffels,  it  will  appear  impoflible  that  a  matter 
of  this  kind  mould  be  received  into  them  with- 
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out  producing  interruption  and  derangement. 
The  coalefcence,  even  in  the  blood  vefTels,  of  the 
particles  of  particular  kinds  of  matter  from  the 
ftate  of  folution  to  that  of  a  folid,  cannot  be 
thought  improbable.  If  acid  of  fugar,  which 
with  fuperior  attraction  to  that  of  acids  in  gene- 
ral, feizes  upon  calcareous  earth,  and  combines 
with  it  into  an  infoluble  compound,  were  to  be 
received  into  the  ftomach  in  fuch  quantity,  that 
a  portion  unfaturated  mould  get  into  the  circu- 
lation, could  any  man  entertain  a  doubt  of  the 
formation  of  faccharated  lime,  which,  by  accu- 
mulation from  a  continued  influx  of  the  fame 
acid,  might  produce  depofition  and  confequent 
diforder,  analogous  perhaps  to  gravel  in  the 
urinary  pafTages,  and  to  gout  in  other  parts  ?  It 
feems  probable,  that  particular  effects  of  other 
fubftances  might  fometimes  be  accounted  for  on 
a  fimilar  principle.  Terra  ponder  of  a*  which  in  the 
change  it  undergoes  from  fire,  and  in  fome  of 
its  combinations,  has  fo  much  refemblance  to 
calcareous  earth, as  for  a  long  time  to  have  palled 
undiftinguifhed  from  it,  unites,  by  an  attraction 
fuperior  even  to  that  of  alkalis,  with  vitriolic 
acid,  into  a  compound  which  water  does  not  dif- 
folve.  If  a  folution  of  it  in  any  other  acid  be 
mixed  with  water  containing  vitriolic  acid,  by 
itfelf,  or  in  conjunction  with  any  other  matter, 
G  *  the 
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the  vitriolated  terra  fenderofa^  or  barytic  felenite, 
will  immediately  be  formed.  This  earth  has 
been  found  to  have  upon  the  fyftem  greater  ef- 
fects than  might  be  expected  from  its  agreement 
with  lime  in  many  refpects.  Perhaps  its  po- 
tency may  in  fome  degree  proceed  from  its 
meeting  with  vitriolic  acid,  of  which  a  portion 
has  been  fuppofed  to  appertain  to  the  body. 
The  folutions  of  lead  are  decompounded  by  the 
fluids,  as  may  be  proved  by  mixture  with  urine 
or  faliva,  and  a  white  concrete  precipitate  is 
produced.  It  feems  not  improbable,  that  the 
medicinal  or  deliterious  effects  of  fuch  articles 
may  be  in  part  owing  to  their  tranfmutation  in 
the  abforbents,  the  blood  veffels,  or  the  organs 
of  fecretion,  and  to  the  interrupted  functions 
of  parts  from  the  unnatural  and  perhaps  mecha- 
nical influence  of  ftrange  particles.  In  the  firft 
volume  of  the  Medical  Tranfactions,  there  is  an- 
nexed to  a  paper  upon  the  effects  of  lead,  by  the 
prefent  diftinguifhed  Prefident  of  the  college,  an 
account  of  alteration  in  the  appearance  of  muf- 
cular  fibres  in  bodies  which  had  been  expofed 
to  the  influence  of  lead — an  alteration  to  which 
nothing  fimilar  is  perceived  in  common  para- 
lytic cafes.  The  peculiarity,  equally  claim- 
ing credit  and  regard  from  the  anatomical 
acutenefs  of  Mr.   Hunter,  the  gentleman  who 
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made  the  obfervation,  and  the  great  profelfional 
bility,  as  well  as  pre-eminent  reputation  for 
general  learning  and  claflic  endowment  of  Sir 
George  Baker,  by  whom  it  is  recorded,  might  be 
thought  favourable  to  the  idea  of  depofition  of 
the  particles  taking  place.  Prudence  will  deli- 
berate upon  the  ad  million  into  the  ftomaeh;  of 
articles,  which  palling  unfaturated,  or  undecom- 
pofed  by  the  digeftive  fluids  into  the  vafcular 
fyftem,  muft  be  acted  upon  by  matters  in  the 
circulation,  fo  as  to  form  folid  compounds,  from 
which  ferious  evil  may  be  apprehended.  Acid 
of  fugar,  as  an  acid,  is  mild  and  grateful  to  the 
tafte,  but  a  man  acquainted  with  its  character- 
iftic  property  that  has  been  mentioned,  would  be 
intimidated  from  a  long-continued  exhibition  of 
it.  He  would  not  employ  it  as  a  cuftomary  in- 
gredient in  his  punch. 

The  confequence  of  concreting  acid  becoming 
redundant,  is  of  the  fame  kind  ;  and,  as  was  faid 
in  regard  to  gravel,  if  the  proportion  precipitated 
be  more  than  can  be  retained  in  folution,  the 
particles  muft  be  depofited,  and  that  depofition 
becomes  the  caufe  of  gout.  In  attributing  this 
difeafe  to  a  redundancy  of  acid,  we  are  enabled 
to  eftablifh  its  primitive  fource,  and  the  opera- 
tion of  its  caufe  upon  the  fyftem.  I  am  per- 
fuaded  that  the  production  of  it  will  in  future  be 
G  3  confi- 
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considered  iefs  intricate  than  that  of  the  greateft 
number  of  morbid  affections. 

The  depofition  may  take  place  in  any  part  of 
the  body.  There  is  not  a  Situation  where  gouty 
affection  does  not  occasionally  occur.  Lithifiae 
acid  has  frequently  been  difcovered  in  the  lungs, 
and  within  the  excretory  duels  of  many  glands. 
We  cannot  now  have  difficulty  in  accounting  for  it 
between  the  membranes  of  the  ureters  and  blad- 
der. Some  part  even  of  that  contained  in  the 
urine'may  be  thrown  into  the  bladder,  with  fluids 
which  proceed  from  glands  that  open  into  it, 
and  that  quantity  maybe  preternaturally  inoreak- 
ed  by  irritation.  Secretions  in  general,  when 
under  a  ftate  of  irritation,  appear  to  be  more  than 
ufually  impregnated  with  the  native  falts  of  the 
body,  and  from  this  caufe  principally  has  arifen 
the  idea  of  acrimony.  There  is  not,  however,  any 
fluid,  in  which  the  proportions  of  this  and  other 
faline  matters  are  fo  great,  as  in  that  fecreted  by 
the  kidnies.  Red  fand  depolited  from  the  urine 
in  the  very  act  of  fecretion  has  often  been  found 
in  the  tiibull  uriniferu  A  cafe  is  reported  by 
Be  Haen,  where  the  whole  fubltance  of  thefe 
glands  was  loaded  with  this  matter,  which  in 
the  particular  inftance  of  this  patient,  who  was 
feverely  afflicted  with  arthritic  affection,  he  con^ 
iidered  as  the  matter  of  gout  pafling  off  by  the 
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kidnies.  It  may  be  remarked,  that  in  the  fame 
inflance,  the  urinary  fediment  had  been  fuppofed 
to  be  purulent,  yet  upon  diiTection  there  was 
not  found  any  fource  of  pus.  He  wanted  but  a 
knowledge  of  the  nature  of  concreting  mat- 
ter, its  common  condition  in  the  fluids,  and  the 
uniformity  of  its  properties,  to  have  efcaped 
from  his  errors,  and  penetrated  to  the  origin  of 
both  difeafes.  It  is  evident  that  a  depofition  of 
the  fame  kind  may  take  place  in  the  capillary 
velTels  of  any  other  part.  The  redundant  acid 
may  be  thrown  out  on  the  furface  of  the  body, 
and  appears  fometimes  to  be  an  occafion  of  dif- 
ordcr  upon  the  fkin.  It  may  be  obferved,  that 
the  vapour  from  the  body  during  a  complete 
fit  of  gout,  is  ftrongly  impregnated  with  that 
particular  fcetor,  which  occurs  when  lithifiac 
acid  is  precipitated  from  urine,  and  that  it  has 
been  found  to  polfefs  the  property  peculiar  to 
acids,  of  turning  to  a  red  colour  the  juice  of  cer- 
tain vegetable  productions. 

The  lithifiac  acid,  detatched  from  its  natural 
combination  by  the  prevalence  of  ftronger  acids, 
may  adhere  to  any  fibre,  or  be  conveyed  into  any 
cavity ;  but.  the  places  where  a  depofition  would 
be  expected,  are  exactly  thofe  which  are  molt 
fufceptible  of  gout.  The  common  lituations  of 
Chat  affection  are  tendons,  ligaments,  and  mem^ 
[G  4  branes, 
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branes,  which  are  expofed  to  fuch  alterations 
from  reafons  already  ftated.  They  are  liable  to 
be  the  feats  of  depofition,  from  the  contracted 
dimenfions,  unaccommodating  texture,  and  in- 
dolent condition  of  their  veffels,  while  the  differ- 
ent ftate  of  their  contents  from  thofe  of  larger 
veffels  predifpofes  to  the  fame  end.  The  fluids 
of  thefe  parts,  abftracted  by  a  filtration  which 
the  body  alone  can  effect,  from  the  red  matter 
and  much  of  the  mucilaginous  fubftance  of  the 
blood,  approach  nearer  to  the  nature  of  urine, 
and  are  principally  the  fuperfluous  water  with 
the  fairs  that  belong  to  it.  They  may  be  regard- 
ed as  fecretions  from  the  general  mafs,  and 
equally  expofed  to  the  action  of  acids,  with  the 
fecretion  by  the  kidnies. 

That  acids  are  greatly  inftrumental  towards 
the  production  of  gout,  is  an  opinion  which  was 
founded  upon  obfervation,  and  has  long  been 
maintained.  This  difeafe,  as  well  as  gravel,  has 
in  many  cafes  been  attributed  to  an  exceflive  ufe 
of  acids.  It  has  likewife  been  regarded  as  inti- 
mately connected  with  that  ftate  of  ftomach, 
in  which  there  is  an  almoft  perpetual  generation 
of  acid.  At  the  fame  time,  however,  a  variety 
of  circumftances  of  a  different  kind  have  been 
enumerated  as  fources  of  it.  If  we  examine  with 
attention  the  condition  of  many  in  whom  gout 
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makes  its  appearance,  we  mall  generally  find, 
that  thofe  other  circumftanccs  have  chiefly  been 
productive  of  it,  when  they  have  had  the  previ- 
ous effect  of  impairing  the  digeflive  faculties,  and 
caufing  a  confequent  tendency  to  the  generation 
of  acid.  Of  this  nature  are  infobriety,  luxury, 
indolence,  and  voluptuoufnefs.  The  difeafe  fre- 
quently attends  upon  a  habit  of  drinking,  on 
account  of  the  acids  conveyed  into  the  body  by 
means  of  it.  The  tendency  of  different  liquors 
to  produce  it,  is  not  fo  much  in  proportion  to 
their  flrength,  as  to  the  quantity  of  acid  in  their 
compofition.  This  affertion  is  warranted  by 
the  experience  of  ages-,  the  liquors  in  which  acid 
predominates  having  been  invariably  confidered, 
by  the  befl  authorities,  as  peculiarly  predifpofing 
to  gout.  Shallow  of  obfervation  muft  be  the 
man,  who,  accufTomed  to  endure  the  pains  of 
gout,  has  not  become  acquainted  with  the  injury 
of  acids.  By  immoderate  indulgence  in  intoxi- 
cating compounds  of  any  kind,  by  a  life  of  lux- 
ury, by  a  ftate  of  indolence,  and  by  an  inordi- 
nate purfuit  of  pleafures,  the  powers  requifite  for 
the  procefs  of  digeftion  are  at  laft  brought  into 
diforder,  and  the  contents  of  the  ftomach  per- 
mitted to  run  into  common  fermentation.  Thefe 
and  other  circumftances,  which  tend  to  vitiate 
the  action  of  the  ftomach,  and  conduce,  by  rea- 
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Ton  of- derangement,  to  the  formation  of  acid, 
may  be  looked  upon  as  remote  caufes  of  gout 
and  of  gravel. 

Gout  is  one  of  the  difeafes  which  has  the  ap- 
pearance of  being  tranfmitted  by  parents  to  their 
offspring.  This  circumflance  may  be  advanced 
as  an  argument  againft  its  proceeding  from  the 
introduction  of  acids,  but  on  reflection  will  be 
found  to  give  weight  to  that  opinion.  In  the 
multitude  of  affections  depending  upon  peculi- 
arities of  habit,  there  is  not  one  more  uniform 
in  its  occurrence  than  that  difpofition  to  fto- 
mach  derangement  which  is  the  fource  of  much 
diforder  in  the  fyflem.  The  features  of  the  face, 
the  propenfities  of  genius,  the  nature  of  the 
paflions,  or  the  difpofition  of  the  mind,  have  not 
greater  refemblance  in  confanguinity  than  the 
condition  of  the  ftomach.  A  conftitutional  im-, 
perfection  in  the  digeftive  faculties,  or  that  con- 
dition of  ftomach  in  which  a  part  of  the  food  is 
perpetually  running  into  thefe  fermentations 
which  produce  acidity,  is  a  great  hereditary 
fource  of  gravel  and  gout, 

A  defect  in.  the  digeftive  procefs  frequently 
fucceeds  to  irregularity,  to  intemperance,  and  to 
unavoidable  expofure,  under  many  lituations,  to 
circumflances  that  are  the  occafion  of  debility 
and  difeafe.     In  a  great  number  of  habits,  how-r 
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ever,  there  is  original  and  conftitutional  imper- 
fection, which  may  be  marked  even  in  the  earliefl: 
periods  of  life  before  any  morbid  temperament 
has  been  contracted,  and  is  found  in  the  advanced 
ftages  to  become  greater  with  increafe  of  years. 
Frequently  it  is  accompanied  with  general  debi- 
lity and  univerfal  delicacy;  but  not  lefs  com- 
monly it  is  an  attendant  upon  habits  that  are 
otherwife  robuft.  In  men  of  coarfe  fibres,  large 
bodies,  and  great  apparent  ftrength,  a  natural 
tendency  to  indigeflion  is  not  a  rare  occurrence ; 
and  the  appetite  is  often  immoderate,  while  the 
powers  of  affimulation  are  very  limited.  In 
fuch  habits  there  is  apt  to  be  plethora  from  ir- 
regularity of  fecretion.  When  the  functions  of 
the  ftomach  are  not  properly  performed,  thofe  of 
the  emunctories  are  feldom  complete.  From 
defect:  of  perfpiration  there  is  drynefs  upon  the 
fkin,  and  retention  of  what  ought  to  be  difcharg- 
ed ;  redundant  acid  accumulates,  and  at  the 
fame  time  there  is  general  fulnefs  predifpofing 
to  the  inflammatory  action  of  gout. 

Accumulation  from  fecretion  being  deficient 
is  extremely  conducive  to  the  production  of 
gout.  A  contracted  Hate  of  the  emunctories  is, 
in  moft  cafes,  a  forerunner  of  the  difeafe.  When 
the  fecretion  from  the  kidnies,  the  furface  of  the 
foody,  and  all  other  glands,  is  eafy  and  rapid,  fu- 
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perabundant  acid  will  be  quickly  evacuated  from 
the  circulation  ;  but  when  there  is  general  dif- 
pofition  to  contraction  in  the  fecretory  veffels, 
the  redundancy  may,  by  accumulation,  become 
conflderable,  fro itj  a  very  gradual  introduction 
of  acid,  and  excrementitious  matter  is  directed 
into  new  channels.  The  effects  from  an  influx 
of  acid  have  much  relation  to  the  ftate  of  the 
emun6tories,  and  the  balance  that  mould  be 
maintained  among  the  organs  of  fecretion.  The 
different  circumftances  of  thefe  under  different 
ages,  habits,  and  climates,  will  frequently  ac- 
count for  different  degrees  of  predifpofition  to 
gravel  and  gout.  The  proper  habit  of  gout  is 
that,  where  with  rigidity  of  fibre,  and  predomi- 
nating drynefs,  the  digeftive  faculties  are  imper- 
perfect.  Glandular  laxity  and  ready  fecretion 
are  not  fo  favourable  to  its  occurrence ;  but  in 
fuch  habits  concretion  of  the  redundant  acid  in 
the  urinary  paffages  is  not  unfrequent.  We 
may  now  underftand,  that  not  only  the  caufe  of 
the  difeafe  is  hereditary,  but  peculiarities  of  ha^ 
bit  under  which  that  caufe  will  be  of  mod 
avail — We  may  be  informed  of  the  reafons  for 
its  being  lefs  frequent  in  the  beginning  of  life 
than  in  the  decline,  in  women  than  in  men,  in 
warm  climates  than  in  cold.  In  refpedl:,  how- 
ever, of  habits  or  temperaments,  it  is  a  common 
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and  j uft  remark,  that  they  are  fo  blended,  and 
run  fo  much  into  each  other,  that  a  distinction 
is  not  always  eafily  made. 

Van  Helmont,  and  others,  who  have  been  of 
opinion  that  gout  is  connected  with  acidity  in 
the  vefTels,  were  unacquainted  with  the  concret- 
ing acid  and  its  precipitation.  Bofc  d?  Antic  and 
Berthollet  have  written  with  ingenuity  upon  the 
Subject  of  animal  acid.  The  laft  in  particular 
has  furniihed  demonstration  of  the  prevalence  of 
acidity  in  gouty  habits.  But  the  attention  of 
both  is  almoSt  entirely  directed  to  phofporic 
acid.  By  all  who  have  favoured  the  fyitem  of 
acidity,  the  difeafe  wasfuppofed  to  proceed  from 
the  acrimony  of  the  fluids  in  which  acid  was  re- 
dundant. Such  acrimony  may  have  its  peculiar 
effects,  but  would  not  much  contribute  towards 
the  illuftration  of  gout.  The  deposition  of  lithi- 
fiac  matter  from  acid  of  another  kind  being  re- 
dundant, is  fatisfactory  in  theory,  and  confonant 
to  experience.  The  acid  that  occasions  the  pre- 
cipitation, may  fometimes  be  phofphoric  acid, 
of  which  the  quantity  is  preternaturally  in- 
creafed  ;  but  more  frequently  it  appears  to  be  a 
ftrange  acid  introduced  from  the  alimentary  ca- 
nal. Concerning  the  fpecific  acid  of  gravel  and 
gout,  although  a  constituent  part  of  animal  fluids, 
very  little  has  been  known  i  and  in  regard  to  its 
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precipitation  in  any  part  of  the  fyftem,  an  idea 
had  not  gone  forth.  It  is  a  matter,  the  propor- 
tion of  which  is  minute.  The  quantity  that  may 
be  feparated  from  half  a  pint  of  natural  urine, 
fcarcely  appears  to  amount  to  two  grains :  yet, 
by  a  knowledge  of  its  properties,  it  is  raifed  to 
high  importance  in  the  animal  oeconomy,  and 
two  difeafes,  of  which  the  production  has  been 
confidered  myfterious,  are  clearly  accounted  for. 
It  is  a  fpecies  of  matter  by  which  the  attention 
of  phyfiologifts  and  pathologifts  will,  in  future, 
be  confiderably  engaged. 

When  the  freedom  of  the  circulation,  or  the 
functions  of  a  part,  are  interrupted  by  the  redun- 
dant acid,  the  taking  place  of  the  confequent  in- 
flammatory affection  will  be  retarded  by  a  con- 
dition of  debility  and  languor,  but  promoted  by 
every  thing  producing  an  increafe  of  action,  or  by 
an  uncommon  exertion  of  any  kind.  It  frequently 
happens,  that  a  fit  of  the  gout  is  fuddenly  brought 
on  by  unufual  repletion,  by  the  ufe  of  ftimulants, 
by  extraordinary  exercife,  or  fome  violent  effort. 
Thefe  and  other  circumftances,  which  bring 
forth  the  latent  difpofition,  may  be  termed  oc- 
cafional  caufes  of  the  difeafe.  Sudden  evacua- 
tion will  fometimes  have  the  fame  effect.  It 
may  operate  by  producing  an  alteration  of  action, 
at  a  time  when  any  change  will  be  likely  to  in- 
cline 
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cline  towards  that  for  which  the  difpofition  is 
moll  prevalent;  or  it  may  diminim  the  natural 
powers  by  which  depofition  and  its  confequenr 
effects  are  refitted.  An  accidental  decreafe  of 
force,  with  perhaps  not  unfrequently  an  attend- 
ing increafe  of  irritability,  mult  be  diftinguifhed 
from  habitual  weaknefs  and  chronic  dulnefs  of 
imprefiion. 

Gout,  in  like  manner  as  other  inflammatory 
diforders,  is  molt  apt  to  occur  in  the  vernal  and 
autumnal  feafons.  The  heart  and  the  principal 
arteries,  Simulated  by  the  increafe  of  heat  in  the 
fpring,  propel  the  blood  with  unufual  force ;  but 
the  extreme  velTels,  having  acquired  a  habit  of 
contraction,  are  with  difficulty  diftended,  fo  that 
reliftance  is  given,  and  plethora  takes  place.  By 
a  continuance  of  warm  weather  relaxation  upon 
the  furface  is  at  laft  produced,  and  the  plethoric 
fymptoms  difappear,  until  external  circulation 
is  checked  by  the  returning  cold  in  autumn. 
The  blood  is  then  thrown  in  greater  quantity 
upon  the  interior  parts,  fo  as  to  caufe  re-acftion, 
giving  a  tendency  to  inflammatory  complaints. 
Thus  the  heat  in  fpring,  and  the  cold  in  autumn, 
are  attended  with  confequences  in  fome  refpects 
fimilar,  and  gout  is  moll  frequent  at  thefe  fea- 
fons.    Acidity  may  be  fuperabundant  at  other 

times 
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times  without  equal  rifque  of  that  affection  being 
produced. 

The  circumftances  already  mentioned,  as  pre- 
difpofing  the  tendons  and  ligaments  to  thofe  al- 
terations which  give  rife  to  gout,  are  flrongefl 
in  the  lower  extremities.  The  feet  being  farthefl 
removed  from  the  center  of  the  circulation,  the 
force  of  the  heart  mud  be  in  a  great  meafure 
fpent  before  the  blood  can  make  its  remote  cir- 
cuit through  them,  while  the  perpendicular  fitu- 
ation  of  the  body  is  unfavourable  to  its  return 
by  the  veins.  The  fluids,  therefore,  in  the  lower 
extremities  are  often  nearer  to  a  ftate  of  ftagna- 
tion  than  in  other  parts,  and  there  is  lefs  of  that 
power  by  which  any  thing  tending  to  produce 
difeafe  is  refilled  and  counteracted.  For  thefe 
very  obvious  reafons,  the  tendons  and  ligaments 
about  the  toes  and  the  metatarfal  bones,  are 
more  liable  to  be  affected  with  gout,  than  even 
parts  of  the  fame  kind  in  other  fituations.  The 
predifpofmg  condition  of  thefe  parts  is  defcribed 
with  his  cufcomary  energy  by  Boerhaave,  who 
appears  to  have  had  not  inaccurate  ideas  refpect- 
ing  the  nature  of  gout,  and  only  wanted  for 
their  perfection,  fome  acquaintance  with  lithi- 
fiac  acid.  "  Locus,  quern  primo^  quern  regularis  aggre- 
ditur^  femper  pes;  hujufque  ill*  imprimis  parte$% 
auas  diffiallime  fuum  pervadit  liquidum :  ut  perioftia, 
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iendw$\  nervos,  membranas^  ligament  a ;  qu&  a  corde 
nmotioresy  et  maxime  prefie."  His  great  com- 
mentator is  very  diftincl:  and  fatisfactory  on  the 
fame  point. 

It  is  not  my  intention  to  etiter  minutely  into 
the  defcription  of  a  paroxyfm,  or  into  the  pro- 
grefs  of  gout :  for  information  refpecling  thefe, 
application  may  be  made  to  the  treatife  of  Syden- 
ham, from  whofe  admirable  reprefentation  the 
accounts  of  many  fucceeding  authors  have  been 
extracted.  It  is  fource  of  infinite  fatisfa&ion 
to  find,  that  the  imputed  caufes  are  not  only 
in  harmony  with  the  practical  obfervations  of 
that  moft  defcerning  and  experienced  phyfician, 
but  will  prove  adequate  to  the  explanation  of 
the  principal  phenomena  of  the  difeafe.  We 
fhall  touch  upon  the  leading  features  only  of  this 
peculiar  affection. 

A  paroxyfm  of  gout  feldom  makes  its  appear- 
ance without  warning,  from  derangement  in  the 
digeftive  faculties,  but  is  ufually  preceded,  for 
fome  weeks,  by  flatulency,  want  of  appetite,  and 
other  fy mptoms  of  diforder  in  the  ftomach.  Thefe 
are  not  always  much  attended  to ;  fo  that  patients 
will  fometimes  repel  the  idea  of  their  having  ex- 
ifted.  In  particular  inftances,  as  has  been  re- 
peatedly ftated,  the  redundancy  of  acid  maf 
.  H  be 
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be  from  caufes  independent  of  abforption  from 
the  alimentary  canal,  and  within  the  circula- 
tion. But  in  the  greatefl  number  of  cafes,  nice 
enquiry  will  eafily  detect  evidence  of  indigef- 
tion,  during  the  continuance  of  which  there 
has  been  common  fermentation  in  the  flomach, 
and  a  conflant  influx  of  acid  from  the  prim<e 
viit.  The  concreting  acid  is  detached  by  this 
foreign  acid,  and  if,  at  the  fame  time,  there 
be  deficiency  of  fecretion,  it  accumulates  in  the 
fluids.  The  proofs  of  fecretion  having  been 
defective,  are  not  commonly  obfcure.  When 
the  accumulation  has  got  to  a  certain  pitch,  a 
depofition  of  the  particles,  commences,  and  the 
confequent  interruption  to  the  functions  of  parts 
is  indicated  by  a  variety  of  fymptoms,  fuch  as 
unufual  languor,  coldnefs  in  the  extremeties,  an 
uneafy  fenfation  frequently  compared  to  that 
of  pricking  in  the  feet  and  legs,  with  numb- 
nefs,  and  fpafmodic  affections  of  the  mufcles. 
Under  thefe  circumftances,  the  gouty  inflamma- 
tion will  fometimes  be  excited  by  ftimulants  of 
any  kind,  by  a  hearty  meal,  or  by  food  that  re- 
quires considerable  effort  for  digeftion.  When 
the  habit  is  in  this  (late,  a  few  glaffes  of  wine, 
in  which  acid  prevails,  or  any  acid  liquor,  will 
almofl:  immediately  be  felt. 

The 
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The  circumftance  conftituting  the  difeafe,  is 
an  inflammation  in  parts  of  which  the  operations 
have  been  rendered  incomplete  by  depofition 
of  lithifiac  matter;  and  it  is  moft  frequently 
excited  in  the  tendons  and  ligaments  about  the 
feet;  There  arifes  from  it  a  very  acute  pain. 
The  firft  attack  is  commonly  at  a  very  early 
hour  in  the  morning,  when  the  date  of  external 
contraction,  to  which  the  animal  ceconomy  is 
naturally  inclined  in  the  beginning  of  night,  is 
fubfiding,  and  the  diftribution  of  fluids  towards 
the  extremities  and  the  furface  of  the  body 
becomes  more  confiderable.  About  the  fame  hour 
other  remote  or  external  inflammations,  fuch 
as  thofe  of  fmall-pox  and  meafles,  are  moft  apt 
to  take  place.  The  pain  is  not  flow  in  its  ad- 
vances, but  arrives  at  great  feverity  in  a  fhort 
time  after  it  has  been  perceived.  The  increafe 
of  action  is  communicated  not  only  to  the  vef- 
fels  of  the  furrounding  parts,  fo  as  to  produce 
fwelling  and  rednefs,  but  to  the  heart  itfelf,  and 
to  the  whole  arterial  fyftem.  By  means  of  the 
univerfal  exertion  of  the  vafcular  fyftem,  and 
the  augmented  impetus  of  the  blood,  every  hin- 
drance to  natural  action  is,  in  a  fhort  time,  over- 
come, and  the  tendency  to  contraction  in  the 
various  emunctories  removed.  The  fecretion 
from  the  furface  of  the  body  becomes  very 
H  2  often 
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often  profufe ;  and  the  redundant  acid,  pafling 
off  more  freely  by  the  kidnies,  appears  in  the 
urine  as  a  lateritious  fediment.  When  the  re- 
laxation has  continued  for  fome  days,  the  whole 
of  the  accumulated  acid  is  difcharged,  the  in- 
flammation fubfides,  and  every  thing  returns  to 
Its  natural  condition:  the  fit  is  then  faid  to 
be  over. 

When  a  regular  paroxyfm  has  had  its  courfe, 
the  patient  is  commonly  left  in  more  perfect 
health  than  he  had  before  enjoyed.  This  effect 
has  led  many  to  confider  gout  as  having  a  pe- 
culiar property  of  reftoring  the  vigour  of  the 
fyftem.  That,  however,  was  an  unfair  conclu- 
fion  :  of  itfelf  it  caufes  a  dimunition  of  ftrength, 
"but  by  removing  every  other  morbid  affection, 
it  puts  the  fyftem  into  a  difpofition  for  acquiring 
vigour.  It  proves  a  very  univerfal  remedy  for 
numerous  chronic  complaints,  to  which  the  fame 
defcription  of  habits  is  fubject.  The  tendency 
to  diforder  in  the  ftomach,  and  a  multitude  of 
ailments  proceeding  from  it,  are  corrected  by 
a  paroxyfm  of  gout.  We  cannot  fufficiently 
admire  the  excellent  contrivance  of  nature,  by 
which  many  difeafes  become  the  inftruments 
of  removing  the  circumftances  that  produced 
them.  The  digeftion  is  often  perfect  for  fome 
time  after,  and  the  fccretions,  in  their  natural 
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(late.  Diforders,  that  were  the  fource  of  per-/ 
manent  debility,  are  put  at  a  diftance,  and  the 
temporary  weaknefs,  occafioned  by  the  laft  dif- 
eafe,  is  foon  recovered.  But  the  benefit  is  not 
perpetual :  after  fome  time,  pronenefs  to  acidity, 
with  naufea,  want  of  appetite,  and  flatulency, 
begin  to  be  perceived;  the  concreting  acid  ac- 
cumulates again,  and  much  inconvenience  is  en- 
dured, from  a  variety  of  irregular  fymptoms. 
Under  thefe  circum  fiances,  it  has  frequently  been 
thought  advifable  to  employ  flimulants  for  the 
purpofe  of  exciting  the  inflammation,  that  the 
other  complaints  may  be  relieved  by  it. 

The  inflammation  of  gout  has  a  difpofition  to 
confine  itfelf  to  the  part  where  it  has  com- 
menced ;  but  if  it  be  refilled  by  any  circum- 
flance,  it  will,  in  general,  be  produced  in  fome 
other  fituation.  When  it  has  been  counteracted: 
in  the  lower  extremities,  it  frequently  fits  down 
in  the  joints  of  the  fingers,  in  the  elbow,  in 
the  coats  of  the  flomach  and  interlines,  in  the 
vifcera  of  the  thorax,  in  the  integuments  of 
the  head,  in  the  brain,  or  its  membranes.  Thefe 
fudden  removals  have  been  accounted  for,  by 
fuppofing  that  matter  which  has  been  depofited 
was  taken  back  into  the  circulation,  and  con- 
veyed to  the  part  next  affected.  But  an  inftan- 
H  3  taneous 
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taneous  and  complete  tranilation  of  this  kind 
cannot  readily  be  admitted,  nor  would  much 
afliftance  be  received  from  it :  it  is  improbable 
and  inefficient.  The  nature  and  reafon  of 
changes  are  more  ealily  explained. 

In  a  gouty  habit  the  depofition  of  redundant 
acid  is  not  confined  to  one  part ;  it  muft  take 
place  in  various  fituations,  but  in  different  de- 
grees. There  cannot  then,  for  the  appearance 
of  inflammation  in  another  part,  be  any  neceflity 
for  tranflation  of  a  matter  which  is  already  pre- 
fent  in  many  parts.  There  is  an  inclination  ta 
unity  in  local  inflammations.  It  may  be  re- 
marked of  common  phlegmon  in  particular,  that  it 
is  difpofed  to  occupy  but  one  fituation  ;  as  if  the 
animal  powers  were  without  the  means  of  fuf- 
taining  two  violent  local  affections  at  the  fame 
time.  From  this  principle  arifes  the  practice  of 
curing  one  inflammation  by  means  of  another ; 
and  fo  extenfive  is  it,  that  it  frequently  prevails, 
even  when  the  caufe  of  the  original  inflammation 
is  unremoved.  The  diflribution  of  fluids,  and 
direction  of  action,  which  are  altered  by  inflam- 
mation, cannot  be  conveyed  with  equal  force  to- 
wards two  connderable  points,  but  will  com- 
monly preponderate  towards  the  one,  to  the  de- 
duction of  the  other.     There  is  a  difpofition 
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to  this  kind  of  unity  in  gout,  although  a  num- 
ber of  parts  are  under  fimilar  fufceptibility,  and 
the  univerfal  habit  inclined  to  the  difeafe. 

It  is  necefTary  to  be  particular  on  this  fubject, 
becaufe  the  abfurd  doctrine  of  tranflation  has 
been  objected  to  as  a  part  of  our  fyftem  j  al- 
though it  is  difavowed  and  refuted  in  the  laft 
publication.  We  may  conceive,  that  before  a 
fit  of  the  gout  has  commenced,  a  number  of 
different  parts  have  undergone,  in  unequal  de- 
grees, that  alteration  which  constitutes  fufcepti- 
bility of  the  difeafe.  A  ftimulus  is  at  laft  given, 
and  the  inflammation  arifes,  not  over  the  whole, 
but  in  that  fituation,  where  from  larger  depofition, 
or  iefs  ability  of  relieving  itfelf,  the  fufceptibility 
is  greateft.  From  this  inflammation  there  is  im- 
mediately upon  the  general  fyftem,  an  effect 
which  confifts  in  univerfal  exertion  of  the  vaf- 
cular  powers,  and  terminates  in  the  offending 
matter  being  expelled,  the  circulation  reftored, 
and  the  tone  of  the  ftomach  recovered.  Such 
is  the  natural  progrefs  of  gout;  but  if  the  in- 
flammation be  counteracted  before  the  falutary 
confequences  have  taken  place,  it  muft  be  ex- 
pected that  the  occafional  caufe  will  operate  to 
the  production  of  it  in  fome  other  fituation,  to 
which,  without  any  recent  tranflation  of  matter, 
a  previous  difpofition  had  been  communicated  ; 
H  4  —a  dif- 


[     104    3 

—a  difpoiition  not  depending  upon  accidental 
tranflation,  to  which  phyflology  cannot  accede, 
but  upon  original  depofition. 

The  whole  fyftem  is  to  be  conlidered  as  thrown 
into  a  condition  of  extreme  fufceptibility  of  local 
inflammation  of  a  peculiar  kind,  from  a  particular 
caufe.  If  the  flimulus  to  increafed  action  is  not 
permitted  to  expend  itfelf  upon  the  right  foot, 
the  diathefls  of  gout  remains  unabated,  and  may 
naturally  fall  upon  the  left.  If  it  be  driven  from 
that  likewife,  it  may  occupy  the  wrift,  or  the 
elbow,  or  any  other  fpot  where  the  fpecific  fuf- 
ceptibility is  prefent.  Here  is  not  a  tranflation 
of  matter,  but  of  the  action,  which,  like  many 
other  violent  actions,  has  an  inclination  to  unity, 
although  the  parts  predifpofed  to 'it  may  be  nu- 
merous. 

During  a  regular  paroxyfm,  the  lithifiac  mat- 
ter that  has  been  depolited  is  probably  taken 
back  to  the  circulation,  that  it  may  be  carried 
off  by  the  emunclories.  If,  after  a  portion  of  it 
has  been  abforbed,  any  interruption  is  given  to 
the  neceflary  relaxation  of  the  organs  of  fecre- 
tion,  there  may  be  an  increafe  from  it  of  depo- 
fition in  other  parts ;  but  a  fudden  and  entire 
tranflation  of  matter  from  one  fpot  to  another, 
is  incompatible  with  reafon,  and  would  not  lend 
any  afliftance  in  explaining  the  tranfitions  that 

take 
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take  place*  It  is  as  unnecefTary  as  it  is  difficult 
of  comprehenfion.  In  rheumatifm,  removals  of 
the  inflammatory  affection  are  nearly  as  frequent, 
and  the  difeafe  refifted  in  one  part,  very  often 
occurs  in  fome  other,  to  which  a  preceding  dif- 
pofition  to  fuch  affection  had  been  communi- 
cated. A  tranflation  of  matter  has  not  then 
been  fufpected  :  in  this  cafe,  as  in  gout,  there 
is  a  tendency  to  unity  in  the  inflammation  when 
violent,  although  the  pre-difpoiing  alteration 
may  not  be  confined  to  one  part.  This  is  not 
the  only  circumftance  of  analogy  between  thefe 
diforders :  an  impediment  to  the  circulation, 
and  proper  functions  of  the  parts  affected,  is 
the  proximate  caufe  of  each ;  but  the  alterations 
producing  that  impediment  are  different.  The 
interruption  in  rheumatifm  arifes  from  the  di- 
minifhed  fize  of  the  veffels  themfelves,  and  a 
contracted  condition  of  fibre — in  gout  it  pro- 
ceeds from  the  prefence  of  an  uncommon  matter. 
The  parts  affected  in  the  firft  are  as  obvioufly 
the  moving  powers,  as  that  organs  of  indolence 
and  inaction  are  moll  expofed  to  the  fecond. 
The  alteration,  however,  has  in  both  the  effect 
of  occafioning  particular  exertions  of  the  folid 
matter  of  the  body,  with  increafed  velocity  and 
force  of  the  fluids,  for  the  purpofe  of  correct- 
ing the  error  that  has  taken  place.     Frequently 

they 
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they  are  blended  from  the  caufes  being  con- 
joined in  the  fame  habit,  and  it  becomes  diffi- 
cult to  pronounce  upon  the  identity  of  either* 
Such  cafes  are  of  the  moft  obftinate  kind,  as 
the  courfe  of  each  is  interrupted  by  the  other, 
and  the  progrefs  of  both  rendered  irregular  and 
unbeneficial. 

When  the  inflammation  of  gout  has  arifen  in 
one  foot,  and  is  fo  acute  as  to  produce,  in  a 
proper  degree,  that  fymptomatic  affection  of 
the  fyftem,  or  general  increafe  of  vafcular  ex- 
ertion, which  may  be  called  the  fever  of  gout, 
the  relief  from  depofited  matter  is  extended 
over  the  body,  and  inflammation  of  other  parts  is 
avoided.  Frequently,  however,  the  depofition 
in  different  fituations,  has  been  fo  conliderable, 
as  to  require  actual  inflamation  in  them  likewife, 
and  ftill  the  inclination  to  unity  prevails.  ,  The 
part  next  attacked,  which  in  regular  gout  is 
commonly  the  other  foot,  does  not  become  af- 
fected till  the  firfl  inflammation  has  nearly  fub- 
fided.  By  a  fucceflion  of  fuch  affections  the 
difeafe  may  be  continued  for  a  length  of  time, 
and  its  crifis  ihall  become  very  incomplete.  This 
is  not  often  the  cafe  in  habits  of  tolerable  vi- 
gour, when  the  natural  progrefs  has  not  met 
with  artificial  interruption.  The  inflammation 
in  the  feet  would  generally  be  fully  adequate 
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to  the  relief  of  the  whole  fyftem,  and  the  pa- 
roxyfm  would  be  concluded  within  a  fortnight, 
if  fair  fcope  were  given  to  the  difeafe.  The 
period  of  gout  would  feldom  be  of  longer  du- 
ration, if  every  counteraction  to  the  natural 
exertions,  local  and  general,  was  avoided,  and 
the  ftomach  put  under  fuch  reftraint  and  re- 
gulation as  mould  not  interfere  with  the  ex- 
pected return  of  the  proper  faculties  of  digef- 
tion.  The  reftricftion  of  a  few  days  would  fave 
from  many  weeks  of  anxious  confinement,  and 
painful  infirmity »  But  when  patients  are  with 
difficulty  induced  to  deviate  from  their  common 
courfe,  and  refufe  to  yield  to  the  unambiguous 
warnings  of  the  difeafe — when  they  are  only 
reftrained  from  motion  by  intolerance  of  pain, 
and  are  impatient  to  return  to  their  cuftomary 
habits  as  foon  as  the  agony  is  lefs  acute — when 
they  difdain  the  means  that  would  contribute  to 
the  requifite  relaxation  of  the  emun&ories,  and 
fhrink  not  from  expofure  to  circum fiances  by 
which  external  contra&ion  is  promoted— when 
they  are  unwilling  to  leave  the  ftomach,  for  a 
few  days,  to  that  ftate  of  quiet  which  is  of  the 
greateft  importance  for  the  reftoration  of  its 
tone,  but  continue,  in  defiance  of  concomi- 
tant flatulency  and  unabated  diforder,  to  gra- 
tify their  appetites  —  When    thefe    and  other 
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eomplicated  errors  are  committed,  it  cannot 
be  ground  of  aftonifhment,  that  paroxyfms  are 
frequently  prolonged  to  an  extraordinary  period, 
and  that  relapfes  mould  come  in  quick  fuccef- 
fion.  Under  fuch  circumftances  the  ultimate 
intention  of  a  paroxyfm  is  never  obtained,  and 
parts,  by  reiterated  renewals  of  the  fame  mode 
of  action,  may  even  acquire  a  habit  of  falling 
into  it  when  the  original  caufe  is  removed.  A 
tendon,  that  has  fuffered  extremely  from  an  al- 
moft  unremitting  affection,  may  become  liable 
on  other  occafions  to  inflammation  that  fhall 
have  refemblance  to  gout. 

From  the  hiftory  that  has  been  given,  the 
danger  of  counteracting  a  paroxyfm,  or  check- 
ing the  inflammation  of  regular  gout,  becomes 
confpicuous.  Local  remedies,  by  which  the 
affection  is  likely  to  be  removed  from  one  part 
to  uncertain  fituations,  where  it  may  be  attended 
with  greater  inconvenience  and  rifque,  have  long 
been  condemned  by  judicious  practice.  If  by 
any  fedative  application,  or  a  contiguous  Milter, 
the  recent  affection  of  the  foot  is  carried  off, 
the  fyflem  will  generally  remain  without  the 
relief  to  other  parts  that  would  have  been  pro- 
duced by  a  paroxyfm,  and  the  inflammation  muft 
arife  in  fome  new  fituation.  General  evacu- 
ations for  the  purpofe  of  diminifhing  the  fever, 

which 
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which  is  a  neceifary  part  of  the  difeafe,  as  the 
inftrument  of  relief  to  the  fyftem,  cannot 
with  propriety  be  carried  to  great  extent.  Cof- 
ti  venefs,  indeed,  is  always  to  be  prevented ;  and 
there  are  cafes  when  the  fymptomatic  exertion 
is  fo  violent  as  to  threaten  injury  to  the  brain, 
or  other  vital  parts,  and  may  require  to  be  mo- 
derated. Such  cafes,  however,  feldom  occur 
when  due  attention  has  been  paid  to  neceffary 
management,  and  too  much  application  has  not 
been  made  to  hot  and  flimulating  articles,  under 
pretence  of  keeping  the  difeafe  from  the  fto- 
mach.  Articles  of  that  defcription  are  gene- 
rally injurious;  but  by  cautious  regulation  of 
food,  and  prudent  adminiftration  of  proper  me- 
dicines, much  may  be  done  towards  aiding  the 
efforts  of  nature,  in  carrying  a  paroxyfm  through 
its  progrefs  with  the  beft  advantage  to  the  body, 
and  in  reftoring  the  tone  of  the  ftomach. 

When  gout  fits  down  in  a  part  where  it  can- 
riot  continue  without  danger,  or  by  accident  has 
been  tranflated  to  a  part  of  that  kind,  means 
become  neceifary  of  moderating  its  violence, 
and  of  endeavouring  to  fix  it  in  fome  other 
part  of  lefs  general  importance.  In  fuch  cafes 
an  attempt  to  evade  a  paroxyfm  and  correct  the 
difpofition,  by  obviating  acidity  and  accumula- 
tion, the  circumfiances   upon  which  it  chiefly 
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depends;  may  fometimes  become  advifeable.  To 
perfons  acquainted  with  the  animal  ceconomy, 
and  the  particular  nature  of  this  difeafe,  the  me- 
thods of  anfvvering  thefe  intentions  will  not  be 
difficult  of  comprehenlion.  The  fymptoms  of 
gout  may  be  brought  almoft  entirely  under  me- 
dical guidance,  fo  as  to  be  regulated  to  the 
mode  and  termination  that  is  defired. 

In  gout,  the  inflammation  is  commonly  moft 
accute  when  within  narrow  compafs,  and  when 
very  accute,  its  term  of  duration  is  fhorteft,  and 
its  operation  upon  the  fyftem  moft  complete. 
When  it  fubiifts  in  fome  degree,  in  many  fitu- 
ations,  the  fymptoms  are  lefs  violent,  but  the 
progrefs  more  tedious,  and  the  conclufion  lefs 
fatisfactory.  For  the  perfection  of  a  regular 
paroxyfm,  a  certain  degree  of  power  in  the, 
fyftem  is  requifite.  In  conftitutions  very  much 
debilitated,  the  affection  is  not  confined  to  the 
feet,  but  appears  in  other  parts  of  the  body, 
and  hangs  about  the  patient,  producing  chro- 
nic weaknefs :  the  diforder  in  the  ftomach 
continues  without  much  alleviation,  the  redun- 
dancy of  acid  remains  undiminifhed,  and  the 
functions  of  the  whole  fyftem  are  impaired. 
The  tendons  and  ligaments  do  not  recover  their 
former  flexibility,  as  when  the  general  habit  has 
been  relieved  by  a  regular  paroxyfm,  but  de- 
position 
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pofition  goes  on  till  they  are  rendered  rigid 
and  incapable  of  motion :   or,  the  concreting 
matter  accumulating  on  their  furfaces,  with  a 
mixture  perhaps  of  the  mucilaginous  matter  of 
the  blood,  produces  calculi,  in  which  the  ag- 
gregation of  particles  is  lefs    firm  than   from 
more   perfect  chryftallization   in  the  bladder. 
The  condition  of  the  unhappy  patient  is  now 
truly  deplorable ;  as  the  date  of  reft,  to  which 
he  is  condemned^  conduces  likewife  to  concre- 
tion of  the  redundant  acid  in  the  urinary  paflages. 
Nephritic  affection  becomes  more  than  ufually 
troublefome,  and  he  has  difficulty  in  determin- 
ing,   whether  his  fufferings  are  greater!  from 
gravel  or  from  gout.     Such  is  the  melancholy 
termination  to  which  this  difeafe,  without  cir- 
cumfpect  management,  is  perpetually  inclining, 
as  by  great  frequency  or  protraction  of  the  fits, 
a  ftate  of  debility  is  at  laft  brought  on  in  ha- 
bits originally  moft  rebuft. 

Gout  is  a  difeafe  proceeding  from  a  redun- 
dancy of  acid  in  the  fyftem,  and  that  redun- 
dancy is  connected  with  the  introduction  of 
foreign  acids,  or  the  generation  of  acid  in  the 
alimentary  canal.  It  does  not  follow,  however, 
that  acids,  employed  with  much  freedom,  or 
produced  in  the  ftomach  by  frequent  fermen- 
tation, mould  occafion  gout  ia  every  inftance : 

the 
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the  effect  will  have  relation  to  the  natural  pro- 
portion of  lithifiac  matter,  to  the  condition  of 
the  emunctories,  to  particular  ftates  of  habit 
that  may  favour  or  refill  depofkion  and  its 
confequences,  and  to  pre-difpofltions  to  other 
difeafes  which  may  prevail  over  that  of  gout. 
The  redundancy  of. acid  may  fometimes  be  ex- 
pended in  promoting  fpecific  morbid  affections 
of  a  different  kind,  to  which  the  conftitution  is 
inclined.  But  there  remains  to  be  confidered 
a  faculty  within  the  animal  ceconomy  of  coun- 
teracting acidity,  and  of  obviating  or  diminifhing 
the  injury  that  might  arife  from  it.  This  is  a 
property  appertaining  to  the  fluid  which  makes 
the  fubjecT:  of  the  following  feclion. 
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SECTION     V. 


On  the  Bile%  and  its  Concretions. 


BESIDES  the  concretions  to  which  the  body 
is  liable  from  lithifiac  acid,  which  may  be 
depofited  in  any  part,  there  is  another  kind  pe- 
culiar to  the  liver,  and  produced  from  the  fluid 
fecreted  by  that  gland.  Biliary  calculi  are 
formed  of  a  matter  very  different  in  its  na- 
ture, yet,  in  the  means  of  production,  there  are 
circumfiances  of  analogy  which  require  to  be 
noticed,  and  conflitute  fuch  connection  as  pro- 
perly unites  the  fubjects  into  one.  The  qua- 
lities of  the  bile,  and  the  alterations  to  which 
it  has  been  fuppofed  liable,  have  always  at- 
tracted much  attention.  The  fize  of  the  liver, 
its  fituation  in  the  body,  the  quantity  of  blood 
with  which  it  is  fupplied,  and  a  very  lingular 
deviation  in  its  vafcular  arrangement  from  the 
general  order  of  the  fyftem,  have  imprefTed  con- 
viction of  its  importance,  in  the  mind  of  every 
perfon  who  has  reflected  upon  it.  Its  condi- 
tion, or  that  of  the  bile,  of  which  the  fecreqon 
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is  its  particular  function,  have  in  general  been 
fufpected  to  have  confiderable  influence  upon 
the  body  in  health  and  in  difeafe  ;  yet  not  only 
the  peculiar  purpofes  of  the  hepatic  fluid  are 
undetermined,  but  its  nature  and  compofition 
have  till  very  lately  been  perfectly  unafcertained. 
They  are  at  this  moment  unknown  to  many, 
although  it  will  be  found  that  acquaintance  with 
them  is  of  the  greater!  confequence  to  practice 
in  difeafes  of  the  firft  magnitude,  and  that  the 
errors,  from  want  of  information  on  the  fubject, 
have  neither  been  trivial  or  uncommon. 

A  multitude  of  conjectures  have  been  formed 
refpecting  the  bile,  but  they  were  unfupported 
by  experiment.  It  has  often  been  termed  fapo- 
naceous,  from  a  refemblance  it  has  to  folutions 
of  foap  in  confidence*  in  tafte,  and  in  purpofes 
to  which  it  is  applicable.  The  tafte  is  ftrongly 
marked;  for,  in  the  confuiion  of  varied  impref- 
lions  upon  the  tongue,  there  is  not  one  more 
eaiiiy  diftinguiibed  than  that  of  foap.  A  man. 
who  had  never  known  any  thing  of  bile,  if  de- 
fired  to  form  a  judgment  concerning  it  from 
the  tafte  merely,  would  not  hefitate  in  pronounc- 
ing it  faponaceous.  Natural  bile  has  a  vifci- 
dity  like  that  of  folutions  of  foap.  It  may  in 
like  manner  be  diluted  by  the  addition  of  water, 
or  infpiffated  by  evaporation,  without  being  al- 
tered 
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tered  in  its  properties.  For  many  purpofes  to 
which  foaps  are  applied,  the  bile  of  animals 
has  been  fubftituted  with  fuccefs.  Saponace- 
ous, however,  was  a  denomination  employed, 
from  regard  to  thefe  and  other  obvious  quali- 
ties, without  much  refped  to  the  conftituent 
matters  of  an  actual  foap.  It  was  rejected  by 
very  diftinguifhed  chemifts,  becaufe  the  exiftence 
of  an  alkaline  element  had  not  been  demon- 
ftrated.  They  refufed  to  admit  it  into  a  clafs, 
which  the  juft  precifion  of  chemical  language 
had  confined  to  the  compounds  of  an  alkali 
with  another  matter.  Newmann,  than  whom 
few  have  been  more  correct,  is  of  the  number, 
although  he  had  obtained  a  fixed  alkali  from 
bile  by  means  of  fire.  This  product  he  regarded 
not  as  a  native  element,  but,  like  many  products 
by  heat,  as  a  new  body  refulting  from  decom- 
polition  and  different  arrangement  of  elementary 
ingredients. 

The  connection  of  bile  with  the  operations  of 
the  ftomach,  and  cOnfequently  with  that  (late 
of  the  fyftem  in  which  acidity  is  fuperabundant, 
induced  me  to  examine  it  with  fome  degree  of 
care.  Attention  to  ftriking  qualities,  and  to 
the  alkali  of  Newmann,  inclined  me  to  confider 
it  as  a  fdap.  This  opinion  was  ftrengthened 
by   the  effects  of  acids  which  caufe  a  decom- 
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pofition,  and  are  in  part  deftroyed.  After  a  fe- 
ries  of  experiments,  I  had  the  fatisfaction  of 
being  fatisfied  that  it  is  a  perfect  foap,  confirm- 
ing of  fixed  alkali  and  a  particular  fubftance 
which  has  been  termed  the  refin  of  the  bile.  I 
was  at  that  time  a  ftranger  to  the  difcovery 
having  been  already  made  by  a  Monf.  Cadets  a 
French  chemilt.  I  am  ftill  ignorant  of  the 
procefs  he  purfued,  having  only  become  ac- 
quainted with  his  publication  from  a  fhort  re- 
ference to  it  in  another  work,  the  new  edition 
of  Encyclopedia  Britannica.  On  this  account  I 
fhall  relate  the  manner  in  which  my  own  in- 
vefligation  was  fuccefsfully  conducted. 

Every  body  is  acquainted  with  the  appear- 
ance of  recent  bile.  The  colour  is  green  in- 
clining to  yellow  ;  the  tafte  faponaceous  and 
intenfely  bitter.  Differences  of  no  great  moment 
may  fubfift  in  colour,  flavour,  and  confidence 
of  the  bile  of  different  animals,  or  of  the  fame 
animal  at  different  times,  but  efTential  proper- 
ties appear  to  be  nearly  the  fame.  It  cannot 
often  be  obtained  in  perfection  from  the  human 
gall  bladder,  alterations  having  ufually  taken 
place  before  difTection  is  permitted.  The  bile 
of  the  ox  is  to  be  preferred  for  experiments,  on 
account  of  the  facility  with  which  it  may  be 
procured  untainted,  and  in  fufficient  quantity. 

When 
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When  an  acid  is  mixed  with  recent  bile, 
there  rakes  place  an  evident  decompofition. 
The  whole,  from  having  been  tranfparent,  is 
immediately  rendered  turbid,  the  faponaceous 
vifcidity  is  deftroyed,  and  a  folid  matter,  which 
in  fome  refpects  is  different  in  appearance  when 
different  acids  are  employed,  but  generally  ap- 
pears of  a  (hade  between  green  and  yellow,  de- 
fcends  to  the  bottom.  A  fmall  portion  of  the  acid 
is  neutralized,  as  has  already  been  obferved,  and 
if  more  than  that  quantity  be  not  ufed,  the 
mixture  does  not  betray  any  marks  of  redun- 
dant acid.  During  the  decompofition  a  foetid 
hepatic  vapour  arifes.  Thefe  effects  from  the 
application  of  acids,  conjoined  with  the  other 
circumftances  of  refemblance  to  foaps,  could 
fcarcely  leave  a  doubt  in  refpect  to  the  nature 
of  bile.  The  conclulion  is  natural,  that  it  muff 
be  a  faponaceous  compound,  in  which  an  alkali 
is  united  with  the  fubftance  that  may  be  preci- 
pitated. Nothing,  however,  in  chemical  clafli- 
fication  mould  reft  upon  prefumption,  when 
pofitive  evidence  can  be  obtained.  It  was  ne- 
celTary  that  the  alkali  mould  be  abftra&ed  from 
the  other  parts,  and  that  its  exiftence  mould 
be  demonftrated  by  a  procefs  during  which  ic 
could  not  be  fufpecl:ed  to  have  been  generated. 
I  refolved  upon  endeavouring  to  exhibit  it,  by 
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chryftallization  of  the  neutral  fait  it  would  form 
with  an  acid. 

Into  a  pint  and  a  half  of  frefh  bile  procured 
from  the  gall  bladders  of  two  oxen,  four  drachms, 
of  muriatic  acid  of  the  common  flrength  were 
agitated.  Acidity  predominated  in  the  mixture, 
but  was  not  nearly  fo  pungent  to  the  tafte,  as  if 
an  equal  quantity  of  the  fame  acrimonious  acid 
had  been  added  to  a  common  mucilaginous 
fluid.  After  an  hour  or  two,  when  the  preci- 
pitation appeared  to  be  complete,  the  folid 
matter  was  feparated  by  means  of  a  ftrainer  of 
fine  linen.  The  fluid  that  pafTed  through,  was 
made  to  boil  in  an  earthen  pipkin  placed  over 
a  flow  fire,  till  fcarcely  fix  ounces  were  remain- 
ing. During  the  evaporation,  a  portion  of  mat- 
ter, of  the  fame  nature  as  that  which  had  been 
collected  in  the  llrainer,  was  depofited.  This 
is  the  matter  which  has  been  called  the  relin  of 
the  bile„  It  melts  in  the  fire ;  when  dry  it  be- 
comes inflammable  5  and,  like  reflnous  fub.ftances, 
it  is  readily  foluble  in  alkohol.  It  is  that  pare 
of  the  bile,  from  which  the  colour  and  flavour 
are  derived.  It  is  not  however  fo  infoluble  in 
water  as  the  denomination  of  refin  would  inti- 
mate. A  conflderable  quantity  of  it  remain$ 
fufpended  in  the  aqueous  fluid,  fo  as  even  to 
pafs    with  it  through   the  pores  of  a  filtering 

paper. 
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paper,  and  to  occafion  the  difficulties  that  occur 
in  analyiing  mucilaginous  fluids.  Of  that  which 
had  been  fo  retained,  a  portion  gradually  fub- 
fided  as  the  water  was  waited  by  evaporation. 
When  the  fluid  was  reduced  to  fix  ounces,  the 
depoiite  looked  at  the  bottom  like  a  melted  refin 
perfectly  tranfparent,  and  of  a  very  beautiful 
green  colour,  which  might  perhaps  engage  the 
painter's  attention.  Its  quantity  was  fo  confi- 
derable,  that  there  was  neceffity  for  the  liquor 
being  decanted  from  it-  The  evaporation  was 
continued  in  a  fmaller  pipkin,  and  when  the  di- 
minifhed  quantity  did  not  exceed  two  ounces,  it 
wras  permitted  to  become  cold.  The  tafte,  in- 
dependent of  the  bitter  communicated  by  the 
reiinous  matter,  was  like  that  of  water  with 
a  large  proportion  of  common  fait  difiblved 
in  it,  and  a  little  fuperabundant  acid.  The  fo- 
lution,  however,  was  not  yet  fufRciently  con^- 
centrated  for  chryftallization.  The  fluid  was 
poured  off  from  a  fecond  depofite  of  refin,  by 
which  the  operation  would  have  been  obftrudted 
and  the  iilue  rendered  obfcure,  into  a  little 
earthen  pot,  and  a  flight  application  of  heat 
was  made  until  the  whole  was  reduced  to  be- 
tween three  and  four  drachms.  The  point  of 
concentration  had  now  arrived,  and  a  chryftaU 
line  matter  began  to  appear  upon  the  furface, 
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The  chryftals,  feparated  from  the  inconfiderable 
portion   of  fluid  that    remained,   were  warned 
with   alkohol  for  the  purpofe  of  clearing  them 
from   fome  adhering   particles  of  the   refinous 
matter  by  which  they  were  rendered  of  a  brown 
colour ;  for  refin,  but  not  of  equal  beauty,  had 
continued  to  be  depoiited  to  the  end,  and  ap- 
peared  manifeftly  to  be  a  fubftance  of  which  a 
portion   is  foluble  in    water  from  which   it  is 
made   to  fubfide  by   evaporation.      They    had 
now  the  marks   of  common   fait,  and,  chemi- 
cally examined,  were  difcovered  to  be  pure  faltt 
confiding  of  muriatic  acid  with  foda,  or   na- 
tron, improperly  termed  the  foflile  alkali.     The 
muriatic  acid   was  made  evident   in  fumes  by 
the  addition  of  vitriolic  acid,   and   by  the  pre- 
cipitation  of  luna   cornea   from   the  folution  of 
filver  in  nitrous  acid.     The  nature  of  the  alkali 
was  demonftrated    by   examination   of  the  fait 
it  formed  with  vitriolic  acid.     This  compound 
was  vitriolated  natron,  or  true  Glauber's   falt^ 
whofe   property   of  combining   into   particular 
chryftals,  with  a  very   large  quantity  of  water 
which  may  be  again  feparated  from  it  by  heat, 
affords  a  ready  means  of  diftinction. 

It  was  now  evident  that  the  bile  is  a  perfect 
foap,  in  which  the  alkali  of  fea-falt  is  in  con- 
junction with  the  refin,  and  that  the  alkali  which 
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Kewmann  obtained  was  not  generated  in  the  fire 
by  a  new  modification  of  the  elementary  prin- 
ciples of  this  fluid,  but  was  itfelf  a  native  ele- 
ment upon  which  the  moft  elTential  properties 
depend.     If  that  alkali  had  been  the  produce 
of  fire,  it  might  have  been  obtained  from  the 
refin  alone  ;  but  a  quantity  of  warned  refin  did 
not  by  calcination  yield  a  particle.     I  procured 
the  alkali  by  burning  infpifiated  bile,  and  found 
it  to  be  the  natron.     For  demonftrating  it  in  this 
manner,  it  is  not  necefTary  that  the  heat  fhould 
be  of  that  degree  which  would  be  fuppofed  re*? 
quifite  for  the  generation  of  an  alkali — the  mat- 
ter need  not  be   confumed  to  afhes.     After  a 
certain  expofure,  the  folid  mafs  becomes  inca* 
pable  of  re-combining  with  water  into  a  fluid 
foap,  and  the  alkaline  portion  may  be  warned 
out  from  the  refin,  which,  in  approaching  to- 
wards the  ftate  of  a  cynder,  has  been  rendered 
incapable  of  continuing  in  conjunction  with  the 
natron.     Newmann>  knowing  that  a  fixed  alkali 
can  feldom  be  obtained  by  the  decomposition 
of  animal  matter,  has  exprefTed  his  aftonimment 
at  meeting  with  it  in  the  afhes  of  the  bile ;  yet, 
regarding  it  as  a  new  product,  he  has  contended 
againft  that  fluid  being  confidered  an  animal 
foap.     It  may  be  thought  flrange  that  he  fhould 
riot  have  been  at  pains  to  afcertain  the  fpurce  of 
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a  fubflance  fo  rare  and  unexpected;  but  in  the 
multitude  of  objects  coming  under  the  obferva- 
tion  of  a  man,  who  endeavours  to  make  out 
a  fyftem  of  any  fcience  fo  extenfive  and  com^ 
plicated  as  that  which  treats  of  the  compofition 
and  properties  of  the  various  modifications  of 
matter  upon  this  globe,  every  particular  pheno- 
menon cannot  meet  with  the  attention  requifite 
for  a  perfect  explanation  of  it.  It  is  probable 
that  fixed  alkalis  from  vegetable  fubflances 
might  generally,  like  that  of  the  bile,  be  dif- 
covered  as  elementary  principles  of  the  articles 
from  which  they  are  obtained,  and  that  heat 
has  only  the  effect  of  deftroying  fome  different 
matter  with  which  they  were  combined.  The 
juice  of  faponaria  and  fome  other  vegetables  are 
fo  manifeftly  faponaceous,  that  neutral  falts 
might  be  expected  from  them  by  the  addition 
of  acids,  and  careful  evaporation. 

The  chryftals  of  common  fait,  which  were 
firft  collected,  appeared  free  from  any  mixture 
of  earthy  falts.  A  folution  of  them  in  water 
was  not  rendered  turbid  by  alkalis.  The  liquor, 
however,  remaining  in  the  gallipot  after  they 
had  been  picked  out,  contained  not  only  muri- 
ated  natron,  but  a  minute  portion  of  the  other 
faline  fubftances  which  are  common  to  the 
fluids.     There  was  evidently  lime  fufpended  by 
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an  acid,  or  phofphorated  lime  kept  in  folution 
by  fuperabundant  acid.  An  earth  of  this  kind 
may  always  be  precipitated  from  pure  bile  by 
volatile  alkali.  There  was  probably  muriatic 
ammoniac,  and  phofphoric  acid  in  a  feparate 
ftate.  If  the  alkali  collected  from  the  allies 
of  the  bile  be  faturated  with  muriatic  acid,  and 
the  compound  fait  expofed  to  a  very  confider- 
able  degree  of  heat,  it  will  not  readily  be- 
come dry,  but  there  will  continue  adhering 
to  it  a  fluid  matter,  acid  to  the  tafte,  and  very 
difficult  of  evaporation.  This  moifture  may  be 
warned  off  by  alkohoj,  and  fubmitted  to  expert 
ment.  It  is  phofphoric  acid  detached  by  the 
muriatic  acid  from  volatile  alkali,  with  which 
it  had  formed  a  neutral  compound  that  mingled 
after  combuftion  with  the  fixed  alkali,  and  was 
taken  up  along  with  it  by  the  water  employed 
for  elixation. 

The  proportion  of  other  faline  fubflances  is 
inconfiderable,  compared  to  that  of  the  alkali 
in  conjunction  with  refin  merely.  From  a  pint 
carefully  burnt  to  afhes,  I  got  as  much  natron 
as  formed  with  muriatic  acid  a  drachm  of  fea- 
falt.  The  quantity  of  refin  in  bile,  in  like  man- 
ner as  of  oil  in  common  foap,  is  much  greater 
than  that  of  alkali.  The  bile  in  different  gall- 
bladders will  be  found  of  different  degrees  pjF 
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vifcidity.  The  refpective  proportions  of  alkali 
and  refin  may  probably  differ,  and  the  rate  of 
the  compound  of  the  two  to  that  of  the  water 
in  which  it  is  diflblved,  is  undoubtedly  vari- 
ous. The  folution  is  of  different  degrees  of 
concentration,  and,  independent  of  the  fapona- 
ceous  principle,  there  muft  be  in  this  as  in 
other  fluids  of  the  body,  a  portion  of  animal 
gelatinous  matter,  to  which  may  be  owing  the 
putrefcency  of  the  bile.  The  fimple  refin  ap- 
pears fcarcely  fufceptible  of  the  putrefactive  fer- 
mentation,  but  might  rather  come  within  the 
clafs  of  anti-fermentatives. 

The  attraction  of  the  alkali  to  the  refin  of  the 
bile  is  greater  than  to  oils  or  mucilages  in  gene- 
ral. Decomposition  does  not  appear  to  be  oc- 
casioned by  carbonic  or  lithifiac  acids,  or  by  the 
neutral  compounds  of  lime  and  magnefia  with 
acids  ;  but  it  enfues  from  the  addition  of  metal- 
lic falts.  The  degrees  of  affinity,  however,  with 
relation  to  other  bodies,  have  not  been  much 
inveftigated.  To  eftablifh  its  faponaceous  pro- 
perty was  the  principal  object  of  our  inquiry* 
as  the  alkali  becomes  of  importance  in  consider- 
ing the  operations  of  the  ftomach,  and  the  dif- 
ferent effects  upon  the  fyftem  from  an  acid  in-, 
troduced  or  generated.  A  knowledge  of  the 
nature  of  the  bile  makes  us  acquainted  with  an 
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original  and  inherent  means  of  counteracting 
acidity,  and  the  connection  which  will  be  found 
between  the  liver  and  the  ilomach  affords  ano- 
ther teflimony  of  nature's  many  exquifite  prin- 
ciples, by  which  faculties  are  exerted  in  propor- 
tion to  exifting  neceffity.  An  increafed  fecre- 
tion  of  this  fluid  is  a  frequent  confequence  of 
that  derangement  which  gives  occafion  to  the 
production  of  acid. 

I  would  not  fuppofe  that  the  Correction  of 
acidity  in  the  alimentary  canal  is  the  chief  in- 
tention of  the  bile,  as  there  are  many  animals 
purely  carniverous,  in  whofe  ftomachs  there 
cannot  be  any  fermentation  of  the  acetous  kind. 
To  guard  againft  the  prevalence  of  acid  may  be 
a  collateral  ufe  of  it ;  but  this  extraordinary  fe- 
cretion  is  probably  more  efpecially  defigned  for 
maintaining  paflage  through  the  inteftines  ;  a 
purpofe  which  cannot  be  confidered  of  little 
importance,  and  of  almoft  equal  neceffity  in 
mofl  animals.  When  we  reflect  upon  the  great 
length  of  the  canal,  its  narrownefs  in  particu- 
lar parts,  and  cellular  conformation  in  others ; 
the  redundancy  of  its  inner  membrane,  and  the 
villous  nature  of  its  furface ;  the  contortions  and 
convolutions,  which  as  often  require  the  contents 
to  be  carried  forward  in  oppofition  to  gravity  as 
with  the  aid  of  it,  we  lhall  fee  the  neceffity  for 
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fome  lubricating  fluid  capable  of  mingling  uni- 
formly with  the  various  matters  that  pafs  along, 
fo  as  to  give  harmony  and  greater  folubility  to' 
the  whole,  that  the  particles  may  be  prevented 
from  adhering  and  accumulating.      Such  a  fluid 
is  the  bile,    which,    with    the  properties  of  a 
foap,  combines  into   one  fmooth  and  uniform 
mixture  the   different   kinds    of  matter    with 
which  it  becomes  blended,  and,  by  rendering 
the  furface  eafy   and  glibe,  forwards  their  de- 
fcent  and  expulfion.    Mucus  alone,  not  mingling 
readily  with  other  fluids,  would  have  been  un- 
equal to  the   tafk.     There  was  required  a  fome- 
thing  of  certain  vifcidity,  yet  univerfally  infi- 
nuating  and  diffufible,    which  fhould   become 
the  connecting  medium  of  heterogeneous   parti- 
cles  by   that    particular    degree    of   attraction 
which  fhould  allow   them  to  Hide  eafily  upon; 
each  other,  while  the  contents  of  the  inteftine 
were  retained  by  it  in  a  fit  confiftence  for  being 
propelled.     There  was  neceffary  a  flippery  at- 
tenuating matter    that  fnould  defend   the  gut,- 
and,  by  facility  of  conjunction  with  other  fluids, 
effectually   fecure   againft    cohefions,   unnatural* 
collections,  and  painful  interruptions    to   peri- 
flaltic  motion  in  a  canal  ol  fuch  extent. 

Such  are  the  purpofes  which  have  been  fre- 
quently afcribed  to  bile,  when  there  was   lefs 
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certainty  about   its   actual  oompontiori.      Van 
Swieten  in  many  places  expreffes  himfelf  con- 
cerning it  with  clearnefs  and  preciflon.      Hujus 
admi/lia  nimiam  f<epe  chyli  acefcentiam   tollit,  omnia 
dlvidit,  folvity    et  ad  aquabilijfimam  mifcelam  difpo- 
net.      The   fame   elaborate  and   comprehenfive 
commentator  fpeaks  in  a  very  pofitive  manner 
of  the  faponaceous  quality  of  the  bile,  without 
having  had  the  advantage  of  knowing  its  alka- 
line principle  from  demonftration.     Bills  verum 
faponem  nativum  in  animali  corpore  exhibet.     Orudis 
ingeftis,  per  ventriculi  actionem  jam  parum  fuba£?isy 
in  homine  jlatim  bilis  affunditur>  ut  aquabiliffima  fiat 
cmnium  mifcela,  et  folubilitas  in  aquofis.     Sericeas  veftes 
pinguibus  maculatas,  bile  animalium  pulchre  depurare 
noverunt  artifices.     In  different  parts  of  his  works 
he  has   made   valuable  remarks,  and  excellent 
obfervations  refpecfting  this  fluid,  and  changes 
that  occur  in  it.     So  much   has   been  written 
concerning   the   bile,    and  its  purpofes,   quali-. 
ties,  and  alterations  have  been  fo  happily  ima- 
gined by   w7riters   of    great   account,    that   the 
fubject  does  not  afford  much  ground  for  novelty. 
The  defign  of  this  differtation  is   not  to   ftart 
new  opinions,  or  conftrucl:  new  theories  refpecl:- 
ing  it,  but  to  enforce  old  ideas,  which,  wanting 
the  confirmation  of  experiment,  have  frequently 
been  fuppofed  to  be  vifionary.     I   have  little  to 
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&dvatnce  that  might  not  be  fupported  by  refpe£?> 
able  quotation ;  yet  it  mull  be  remarked,  that 
fentiments  which  accord  bell  with  its  real  qua- 
lities, were  generally  disfigured  or  obfcured  by 
the  furrounding  preffure  of  hypothetical  fiction^ 
and  have  appeared  lately  to  be  almoll  abandoned. 
In  recent  works  of  men  of  great  celebrity— even 
inedical  teachers  of  no  mean  repute — there  is 
not  difplayed  any  acquaintance  with  the  na- 
ture or  ufes  of  this  fluid.  The  fame  defire  of 
correetriefs  which  actuated  Newmann,  has  in- 
duced them  to  reject  it  from  the  clafs  of  foaps, 
and  its  condition  and  application  are  left  entirely 
unfettled.  It  may  be  of  fome  importance  to  de- 
tach from  vague  conjecture,  the  mofl  rational 
opinions  concerning  it,  and  to  place  beyond 
difpute  the  knowledge  of  its  compofition  and 
properties,  that  it  may  not  in  future  be  thought 
a  matter  Jui  generis,  and  diftinct  from  every  other 
fpecies. 

The  effects  which  are  obferved  from  a  want 
of  bile  in  the  interlines,  afford  evidence  of  its 
utility  in  maintaining  the  pafTage.  The  fceces 
when  evacuated  have  generally  a  broken  ap- 
pearance, as  if  the  diflimilar  matters  that  com- 
pofe  them  were  ill  conjoined.  The  furface 
feems  as  if  a  part  had  been  rubbed  off  and 
left  adhering   to  the  interlines.     There  is  not 
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Uncommonly  irritation,  and  very  frequent  calls* 
yet  the  lubricating  and  harmonizing  medium 
being  abfent,  accumulation  inevitably  takes 
place,  and  what  is  retained  gets  into  a  flate  of 
unnatural  folidity  and  cohefion,  which  is  in- 
compatible with  the  prober  interposition  of  a 
fapohaceous  fluid.  In  cafes  of  this  kind,  the 
moft  ufefui  remedies  are'fuch  as  bring  bile 
into  the  canal,  or,  by  refemblance  in  proper- 
ties, become  fubftitutes  for  it  while  it  is  with- 
held. 

Let  it  not  be  Fuppofed  that  to  aflign  to  the 
bile  the  purpofe  of  keeping  clear  the  inner  fur- 
face  of  the  inteftines,  is  under-rating  the  con- 
fequertce  of  the  liver.  There  is  fcarcely  another 
function  of  greater  magnitude  in  the  ceconomy : 
it  is  a  principal  office  of  this  fluid,  but  per- 
haps not  the  only  one.  The  bitter  refin  may 
flimulate  the  canal  to  that  requifite  .action,  by 
which  the  procefs  of  digeftion  is  continued,  and 
the  common  fermentations  refilled,  after  the 
aliment  has  pafled  from  the  ftornach.  Wheri 
in  jaundice  there  is  perfect  obftruclion  to  the 
entrance  of  the  bile  into  the  gut,  putrefaction 
Or  acidity,  according  to  the  nature  of  the  ali- 
ment, is  oonftantly  occurring  iti  the  primA 
*ui&i  and  the  digeftive  procefs  becomes  very 
incomplete.  It  is  worthy  of  remark,  that  the 
K  bitter 


bitter  of  the  bile  has  confiderable  refemblance 
to  that  of  vegetables,  which  is  known  to  be  a 
check  upon  fermentation.  It  may  tend  to 
guard  in  the  inteftine  againft  proceifes,  to  which 
the  warmth  and  moifhireof  the  fituation  would 
greatly  pre-difpofe ;  and,  while  it  renders  the 
fubftances  in  the  canal  lefs  fufceptible  of  thefe 
changes  that  fpontaneoufly  occur  in  dead  matter, 
it  may  ftimulate  to  more  fuccefsful  exertion 
the  native  powers  of  affimulation,  by  which 
acidity  and  putrefaction  are  counteracted.  The 
advantage  in  fuch  cafes,  when  inflammation  is 
not  the  caufe,  of  alkalis  in  conjunction  with 
bitters  and  Simulating  anti-fermentatives  fuch 
as  myrrh  and  camphor,  over  that  from  fimple 
foap,  gives  prefumption  of  the  natural  effect 
from  the  refin  of  the  bile. 

The  bile  has  been  much  called  into  action 
by  medical  enquirers,  as  an  agent  in  difeafe. 
Like  other  fecreted  fluids  it  muft  be  liable  to 
morbid  alteration,  and  its  importance  in  the 
alimentary  canal,  where  its  condition  is  blended 
with  that  ot  the  digeftive  faculties,  and  with 
the  proper  action  of  the  interlines,  will  render 
the  evil  extended.  It  mud  be  obferved,  how- 
ever, that  many  fuppofed  Mates  of  it  have 
reikd  merely  on  conjecture,  and  that  real  al- 
terations in  quantity  of  quality  are  as  often  the 
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confequences  as  the  caufes  of  difeafes  that  have 
been  attributed  to  them.  Attention  to  the  cir- 
cumftances  of  particular  cafes,  may  furnifh  con- 
fiderable  information  in  refpecl:  to  the  condi- 
tion of  the  bile,  but  the  only  change  which 
can  be  treated  of  in  certain  and  decided  terms, 
is  that  in  which  concretions  are  produced  from 
it.  It  is  an  alteration  very  frequently  occur- 
ring and  from  which  heavy  fufFerings  are  en- 
dured. 

The  calculi  formed  in  the  liver  and  gall- 
bladder differ  entirely  from  thofe  of  the  urU 
nary  paffages,  and  appear  to  confift  princi- 
pally of  the  refin  of  the  bile.  They  are  com- 
monly foluble  in  alkalis  and  in  alkahol.  They 
melt  in  the  fire,  and  are  inflammable.  In  gene- 
ral properties  they  agree  with  the  matter  that 
is  precipitated  from  bile  by  acids :  a  queition 
then  arifes,  whether  or  not  the  feparation  even 
in  the  body  may  not  be  effected  by  an  acid  ? 
It  is  certain  that  habits,  in  which  they  com- 
monly occur,  are  thofe  in  which  acid  is  re- 
dundant. The  formation  of  gall-ftones  is  ge- 
nerally accompanied  with  great  derangement 
in  the  functions  of  the  ftomach.  The  fymp- 
toms,  which  pafs  under  the  denomination  of 
bilious,  and  proceed  from  vitiated  digeftion,  are 
feldom  wanting.  Clofe  obfervance  of  the  cir- 
K  2  cumftances 


tumftances  under  which  they  are  generated^ 
affords  the  ftrongeft  prefumption  of  the  influx 
ence  of  acids,  received  into  the  ftomach,  or 
formed  in  the  body  by  a  morbid  procefs  of 
fermentation,  in  producing  them.  It  may  be 
afferted,  without  much  rifque  of  contradiction* 
that  gall  (tones  are  feldom  prefent  when  acidity 
in  the  firft  paffages  has  not  abounded.  This 
being  the  cafe,  and  the  alteration  correfpond-* 
ing  exactly  with  the  effects  of  acids  upon  the 
bile,  we  are  induced  to  fuppofe  that  the  acid 
of  the  fr.omach  is  conveyed  to  the  liver. 

By  fome  who  had  obferved  what  was  called 
the  coagulation  of  bile  by  acids,  it  has  been 
fuppofed,  that  acid  from  the  duodenum  might 
afcend  through  the  ductus  communis  by  a  re- 
trograde motion  into  the  liver  and  gall-blad- 
der. This,  however,  cannot  be  admitted  by 
any  perfon  who  has  confidered  the  natural  flate 
of  that  duel:,  and  its  mode  of  entering  the  gut 
by  running  between  the  membranes  fo  as  to 
have  its  orifice  fecured.  It  fometimes  indeed 
becomes  unnaturally  diftended  by  the  paffage 
of  gali  Hones ;  but  thefe  have  been  formed 
while  the  vafcular  contrivance  was  unimpaired. 

The  afcent  of  acid  by  the  common  dud  is 
properly  rejected  by  Dr.  Leake  in  his  Treatifc 
on   Difcafes  of  the  Vifcera,  and  gall  (tones  are 
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regarded  as  infpiflated  bile  from  evaporation. 
But  this  opinion  is  equally  defective.  Bilious 
concretions  are  not  the  whole  matter  of  bile, 
fuch  as  it  obtained  when  the  water  is  abftra&ed. 
They  are  not  a  folid  refiduum  capable  of  re* 
combining  with  water  into  fluid  foap.  The 
alkaline  principle,  which  Ample  evaporation 
would  preferve,  enters  not  into  their  compofi- 
tion.  It  is  utterly  impoflible  that  evaporation 
fhould  take  place  in  a  receptacle  like  the  gall- 
bladder, excluded  from  every  communication 
with  common  air,  and  perpetually  kept  full 
by  an  inherent  power  of  contracting  to  its 
contents.  If  their  qualities  had  accorded  with, 
thofe  of  bile  which  had  only  been  deprived  of 
its  water,  we  might  fuppofe  that,  during  its  con- 
tinuance in  obftructed  duels,  or  in  the  gall-blad- 
der, the  aqueous  fluid  had  been  abforbed  ;  but 
they  are  devoid  of  an  efTential  element,  which, 
cannot  be  withdrawn  by  evaporation  or  ab- 
forptipn. 

That  acid  may  be  taken  up  by  the  lacteal^ 
and  carried  unaltered  to  the  hepatic  duels  in  the 
common  circuit  of  the  blood  vefTels*  does  not 
appear  impoflible.  A  very  gradual  but  habi- 
tual impregnation  from  this  caufe  might  pro- 
duce concretion  in  the  end.  Huxham,  who  as, 
a  practical  author  is  regarded,  with  juft  re- 
&  3  verenqe, 
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yerence,  to  which  his  difcrimination  and  dif- 
cernment  are  well  entitled,  had  full  conviction 
of  the  effects  of  predominating  acidity  on  the 
bile,  which  with  fhrewd  obfervation  he  con- 
fidered  as  a  faponaceous  fluid.  Upon  the  uni^ 
verfal  tendency  of  acids  in  the  fyftem,  as  well 
as  upon  their  local  effects  in  the  intefline,  where 
they  decompofe  a  matter  which  is  of  the  ut- 
mod  importance  to  the  functions  of  the  ali- 
mentary canal,  he  has  made  ingenious  remarks, 
to  which  he  would  have  derived  grateful  con- 
firmation from  an  acquaintance  with  lithifiac 
acid,  and  with  the  afcertained  compofition  of 
the  fecretiqn  that  is  made  in  the  liver.  When, 
acidity  fuperabounds  in  the  general  fluids,  the 
bile  muff  be  expofed  to  its  effects ;  but  the 
vena  portarum,  if  it  could  be  reftored  to  the 
faculty  of  abforption,  which  it  was  formerly 
allowed  to  poffefs,  would  fupply  a  readier  chan- 
nel from  the  fromach  to  the  liver,  and  every 
difficulty  would  ceafe.  An  attempt  to  revive 
a  doctrine  fo  much  exploded,  as  the  abforbing 
power  of  this  vein,  may  not  perhaps  meet  with 
a  flattering  reception ;  but  regard  to  probability, 
and  refpect  to  the  impreflion  from  a  candid 
eftimate  of  the  arguments  on  both  fides,  pre- 
vail over  the  apprehenfion  of  ridicule  from  fuf- 
taining  an  opinion  that  has  become  obfolete. 

Let 
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Let  us  take  a  view  of  the  objections  that  have 
been  oppofed   to  it  as  an  obforbent. 

The  peculiarities  of  the  vena  portarum  in 
fending  its  blood,  not  directly  towards  the  heart 
like  other  veins,  but  into  the  liver,  where  it  di- 
vides into  innumerable  ramifications  after  the 
manner  of  an  artery,  have  much  ingroffed  the 
notice  of  anatomifts  and  phyfiologifts.  That 
this  deviation  from  the  eftabliftied  order  of 
veins  is  intended  for  conveying  from  the  ali- 
mentary canal  fomething  neceffary  for  the  fe- 
cretion  of  the  bile,  was  a  plaufible  conclufion. 
When  an  order  of  vefTels  however,  the  proper 
abforbents,  had  been  traced  over  the  body,  and 
their  duty  clearly  afcertained,  it  was  contended, 
that  to  afcribe  to  the  vena  portarum  a  faculty 
of  absorbing  from  the  ftomach  and  inteftines, 
would  be  to  infringe  upon  the  office  of  a  pecu- 
liar and  diftinel:  fyftem  provided  for  the  par- 
ticular purpofe  and  fole  end  of  abforption.  The 
fuppofition  was  faid  to  be  contradicted  by  the 
eftablifhed  order  of  the  ceconomy,  to  every 
part  of  which  its  fpecific  purpofe  is  allotted. 
To  analogical  reafoning  was  added  evidence 
from  experiments  on  living  animals.  Odorous 
and  coloured  fluids  thrown  into  the  inteftines 
of  a  dog,  whofe  abdomen  had  been  laid  open^ 
were  foon  perceived  in  the  ladleals,  but  could 
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not  be  traced  into  the  veins  that  arife  upon  the 
gut.  Such  were  the  grounds  upon  which  ar\ 
absorbing  property  was  denied  to  the  mefen- 
teric  veins  which  form  the  vena  portarum  1 
but  although  the  excluiion  has  been  fudained 
by  the  greateft  phyliologifl  of  the  prefent  age, 
whofe  affonifhing  genius  and  exquiiite  penetra- 
tion, directed  with  indefatigable  induftry  to- 
wards the  ftudy  of  animal  nature,  will  engage, 
the  admiration  and  gratitude  of  fucceeding  ge- 
nerations, the  authority  even  of  Mr.  Hunter 
does  not  in  this  inftance  produce  conviction. 

The  argument  from  analogy  is  plaufible  to, 
the  firir,  view,  but  fades  before  reflection.  The 
conftitution  of  the  vein  in  refpect  to  another 
function  renders  it  of  little  weight.  Its  blended 
offices  as  an  artery  and  vein  form  not  a  lefs 
conliderable  infringement  upon  the  diftinctnef^ 
of  fyftem  in  the  body,  than  the  fuppolition  of1 
its  being  an  abforbent :  the  vein  is  in  itfelf 
a,  lingular  exception  from  the  general  order 
of  the  vafcular  ceconomy.  By  carrying  blood 
for  the  purpofe  of  fecretion  to  the  liver,  it 
breaks  in  upon  arterial  privileges,  and  may, 
in  like  manner,  be  conceived  to  prefs  upon 
the  abforbents,  by  being  veiled  with  properties, 
which  are  peculiar  to  the  lymphatics  in  other 
parts  of  the  body.     That  it  may  be  the  inftru-? 
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ag*ifit  of  conveying  from  the  inteftines  fome- 
|hing  neceffary  for  the  formation  of  bile,  is* 
indeed  the  only  probable  reafon  that  can  be 
afligned  for  its  being  made  to  affume  the  func-. 
tions  of  an  artery.  If  the  blood  alone  had 
been  fufficient  for  the  compofition  of  that  An- 
gular fluid,  we  may  imagine  that  the  liver  would, 
like  other  glands,  have  been  fupplied  by  the 
arterial  fyftem.  The  greater  deviation  from 
the  fimplicity  of  fyftem,  is  its  indiiputable 
duty  as  an  artery.  This  eflential  exception  to 
the  common  order,  is  probably  intended  as  a 
means  of  maintaining  a  neceffary  intercourfe 
between  the  alimentary  canal  and  the  liver, 
that  the  bile  may  be  adapted  to  circumftances, 
and  produced  under  fuch  modifications,  as  par- 
ticular Hates  of  that  canal  may  require. 

Analogical  deduction  appears  entirely  in  fa- 
vour of  the  abforbing  power,  and  the  experi- 
ments on  living  animals  will  not  afford  any  folid 
grounds  of  conclufion  on  the  other  fide.  That 
they  were  made  with  every  degree  of  accu- 
racy, which  the  nature  of  them  would  admit, 
is  not  to  be  doubted  :  but  it  feems  impomble 
to  eftablim  any  form  of  experiment  which  would 
give  perfect  fatisfaction.  That  the  lacteals  are 
cibforbents  is  univerfally  acknowledged,  and  the 
fluid   with  which  they  became  turbid^   could 
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be  that  alone  which  was  taken  up  from  th£ 
interline :  it  would  appear  pure  and  without 
dilution,  fo  as  to  he  readily  recognized.  But 
very  different  is  the  cafe  with  refpect  to  the 
rnefenteric  veins,  which  arife  from  the  vifce- 
ra,  and  unite  to  form  the  vena  portarum.  If 
circulation  by  the  rnefenteric  artery  be  per- 
mitted, any  fluid  abforbed  will  bear  too  minute  a 
proportion  to  the  torrent  of  blood  to  be  detected 
in  conjunction  with  it.  If  the  arterial  impulfe 
be  fufpended,  there  mull  be  an  end  to  every 
function  of  the  vein,  which  will  immediately 
fubiide  into  a  condition  of  flaccidity  and  inac* 
tion.  It  is  not  (Iretching  an  argument,  to  fup-» 
pofe  that  the  flimulus  of  diflention  by  blood, 
propelled  by  the  heart  and  flowing  from  the 
artery,  may  be  a  requilite  for  the  abforbing 
function.  Abforption  may  take  place  by  the 
particles  of  that  blood  moving  with  rapidity 
in  the  villous  furface,  and  attracting,  by  com- 
munication through  the  fined  capillaries,  a 
portion  of  fuch  fluids  as  are  in  the  canal.  A 
iimilar  communication  is  made  in  the  lungs, 
between  blood  and  the  air  of  refpiration.  It 
is  obvious  that  experimental  conviction  can- 
not be  obtained:  we  mud  be  fatisfied  with 
prefumptive  evidence,  and  the  flrongefl  is  in 
favour  of  abforption  by  veins  from  the  fto-* 
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pack  and  inteftines.  Attention  to  circumftan* 
pes  in  difeafe,  and  to  alterations  from  food 
and  medicine,  will  corroborate  the  opinion. 

It  might  be  expected,  that  if  the  mefenteric 
veins  be  endowed  with  an  abforbing  power,  the 
liver  will  often  be  liable  to  be  affected  by  irrw 
proper  matter  taken  up  from  the  ftomach  and 
inteftines.  Error  in  diet,  and  defect  or  difor- 
der  in  the  digeftive  procefs,  will  expofe  it  to 
the  unfaiutary  influence  of  fluids  foreign  to  its 
purpofe.  Such  would  be  the  fufpicion  a  frU 
oriy  and  fuch  is  the  fact  not  only  in  the  hu- 
man fpecies,  but  in  the  brute  creation.  It  may 
be  collected  from  the  accounts  of  the  moft 
faithful  writers,  that  the  greater!  number  of 
liver  complaints  have  fucceeded  ta  derange- 
ment in  the  alimentary  canal.  The  difeafes  of 
that  vifcus  may  be  almoft  comldered  as  fymp- 
tomatic  of  ftomach  affection.  In  other  ani- 
mals as  well  as  in  man,  it  is  accuftomed  to 
fuffer  from  noxious  matter  conveyed  by  the 
vena  portarum.  This  is  a  fact  to  which  the 
butcher  could  bear  teftimony.  Change  of  paf- 
ture,  or  the  employment  of  any  kind  of  food 
which  the  ftomach  does;  not  readily  afiimulate, 
is  marked  by  injury  to  the  liver;  and  the  dif- 
petition  to  difeafe  in  any  particular  clafs,  is  in 
Droportion  to  the  error  in  diet  to  which  it  has 

been 
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been  expofed.  In  many  animals  the  effect  is 
perhaps  more  certain  than  in  man,  who  feems 
framed  for  irregularity,  and  adapted  by  nature 
to  greater  varieties  in  the  modes  and  circum- 
fiances  of  life,  than  almoft  any  other  fpecies. 
The  hog,  when  permitted  to  range  at  large, 
and  left  to  the  free  indulgence  of  his  undif- 
criminating  appetite,  is  fo  frequently  found  with 
the  liver  in  a  morbid  ftate,  that  fome  have  af- 
cribed  the  prohibition  of  pork  among  the  Jews 
to  this  account.  It  is  equally  true  concern- 
ing every  other  clafs,  that  this  gland  becomes 
difordered  from  the  fame  caufe.  In  refpect 
to  fheep,  in  particular,  hepatic  affections  from 
alterations  of  food  are  perfectly  afcertained.  The 
mod  deftructive  difeafe  to  which  they  are  fub- 
ject,  occurring  in  rank  and  luxuriant  paftures, 
is  regarded  as  much  connected  with  difeafe  in 
the  liver. 

Such  effects  from  indigeftible  matter,  or  from 
derangement  in  the  digeftive  powers,  happen- 
ing in  the  liver  when  other  parts  do  not  fall 
into  equal  diforder,  go  in  aid  of  the  opinion, 
which  the  anatomical  hiftory  of  the  vena  por- 
tarurn,  and  reflection  on  its  nature,  muft  ex- 
cite. They  conftitute  a  fpecies  of  evidence 
which  is  more  than  prefumptive  ;  but  the  pro- 
duction of  gall  ilones  is  ftill  flronger  teftimony  ; 

it 
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at  is  a  particular  affection  from  the  actual  &p* 
plication  of  acid,  where  correfpondence  betweeri 
the  difeafe  and  the  occafioning  matter  is  bb* 
vious.  We  find  the  caiife  adequate  to  the  ef- 
feci:,  the  relation  between  them  moft  apparent* 
and  are  enabled  to  follow  the  progrefs.  Va-> 
rious  conditions  of  liver  affection  may  pro- 
ceed from  the  varieties  of  flomach  derangement, 
or  from  vitiated  introduction  by  the  mouth, 
when  the  operation  of  the  offending  matter  is 
obfcure*  There  may  be  articles,  fuch  as  ar- 
dent fpirits,  of  which  it  is  only  known  that 
they  become  the  fources  of  difeafe :  but  the 
alteration  from  acids  upon  the  bile  is  devoid 
of  myftery. 

It  is  in  common  belief  that  fheep  are  not 
only  fubj eel:  to  difeafed  livers  from  peculiari- 
ties of  pafturei  but  to  have  particular  kinds 
of  animalculab  in  that  vifcus,  or  attached  to 
it.  The  ova  muff  be  taken  up  in  food  or  in 
water,  and  their  frequency  in  the  liver  is  in 
favour  of  an  eafy  intercourfe  fubfifling  between 
the  flomach  and  that  gland.  If  they  could  only 
be  received  by  the  lacteals,  and  carried  in  the 
round  of  the  circulation,  they  might  be  expected 
in  the  brain  itfelf,  and  in  every  other  lituation 
of  the  body  as  commonly  as  in  the  liver.  A 
fekd  of  hydatids,  which  occur  more  frequently 

in 
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in  the  liver  thaii  in  other  parts,  are  looked 
upon  as  animalcule,  and  may  gain  admiflion 
in  the  fame  manner.  The  fame,  however,  may 
fometimes  be  trarifmitted  to  the  general  mafs 
of  fluids,  and  depolited  upon  other  organs  which 
afford  a  convenient  nidus. 

It  is  an  obfervation  among  fea- faring  men* 
that  in  particular  places  the  fifh  are  poifonous 
from  feeding  upon  narcotic  weeds;  or  fome- 
thing  deliterious  upon  the  bank  ;  and  the  liver 
is  conceived  to  be  impregnated  with  the  poifori 
in  a  much  greater  degree  than  any  other  part  of 
the  body.  Upon  an  unknown  coaft,  where 
there  is  doubt  in  refpect  to  the  qualities  of  fifh* 
the  liver  is  made  trial  of  for  the  purpofe  of 
experiment.  If  even  a  fmall  quantity  of  that 
gland  can  be  eaten  without  bad  effects,  the 
whole  fifh  is  conlidered  as  fafe  food.  If  it  were 
proved  that  this  remark  is  founded  in  juftice, 
and  that  the  poifon  of  a  bank  is  actually  con- 
tained in  the  liver  in  greater  proportion  than 
in  other  parts,  there  could  not  be  a  ftronger 
inducement  for  believing  in  direct  communica- 
tion with  the  ftomach  and  inteftines  by  the  ve^ 
na  portarum.  The  circumftance,  however,  is 
not  advanced  as  a  fact  that  has  been  demon- 
ftrated,  yet  it  reds  upon  the  report  of  mer* 
whofe  relation  has  been  made  without  any  view 
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Co  hypothecs.  It  is  not  the  fiction  of  a  theo^ 
rift,  who  can  adapt  every  reprefentation  to  the 
fupport  of  a  favourite  doctrine ;  it  (lands  upon 
the  more  fubftantial  ground  of  fimple  obfer- 
vation  from  accidental  experience  by  unpreju- 
diced individuals,  who  fpeak  of  it  with  much 
confidence,  without  having  a  thought  about 
the  reafon.  Acquaintance  with  other  circum- 
Irances  refpecting  the  liver  renders  it  proba- 
ble, although  of  itfelf  it  is  not  funic  iently  ef- 
tablifhed  to  warrant  important  conclufions. 

Certain  medicines  adminiftered  by  the  mouth, 
produce  effects  which  ftrongly  indicate  connec- 
tion between  the  liver  and  the  ftomach.     The 
encreafed  fecretion   by  fome,    and  conftriction 
by  others,  may  be  fuppofed  to  proceed  from  di- 
rect application  by  means  of  the  vena  portarum* 
Among  the   firft  may  be  reckoned  calomel,  as 
one  whofe  operation  is  attended  by  circumftan- 
ces  which  render  fuch  application  mod  proba- 
ble ;    and  among   the   fecond,   peruvian   bark. 
The  liver   may  be  affected   by  fympathy  with 
the  ftomach  or  inreftines  ;  as  when  violent  fick- 
nefs,  or  fevere  irritation,  is  induced  by  any  caufe, 
there  is  often  a  profufe  evacuation  of  bile,  to- 
gether   with    other    fecreted   fluids   which    arc 
thrown  into  the  caiul.     This  may  happen  after 
the  manner  in  which  the  fecretion  by  the  la- 
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chryrrial  gland  is  promoted  by  an  application 
to  the  external  membrane  of  the  eye,  or  that 
of  the  falivary  glands,  by  a  flimulus  in  the 
mouth.  Of  the  fame  kind  may  be  the  operatiori 
of  calomel  in  promoting  the  fecretion  of  bile ; 
yet  it  mufi  be  remarked,  that  in  its  action  there 
is  fdmething  which  does  not  appear  to  be  en- 
tirely on  the  flrfl  paffages.  The  moft  potent 
purgatives  whofe  operation  is  upon  the  canal 
itfelf,  and  the  mucous  glands  that  open  into  it, 
are  commonly  quick  in  operation;  but  calomel; 
although  a  very  powerful  evacuant  in  the  end, 
has  not  in  general  any  fenfible  effect  for  a  much 
longer  time  than  is  required  by  limple  purga- 
tives; The  beft  and  moil  frequent  operation 
of  this  medicine  occurs  after  an  interval,  which 
conjoined  with  the  nature  of  the  evacuation,  and 
the  decreafe  of  fulnefs  about  the  region  of  the 
liver,  fo  much  more  confiderable  than  is  per- 
ceived from  other  purgatives  that  have  caufed 
as  great  a  difcharge*  creates  fufpicion  of  its' 
having  made  the  circuit  of  that  gland  by  the 
vena  portarum.  Mercury  exhibited  even  by  the 
Ikin,  and  carried  to  the  liver  by  the  general  cir- 
culation, becomes  a  gradual  ftimulant.  Mercu- 
rial frictions  are  a  principal  remedy  for  liver 
obftructions.  When  we  find  a  full  dofe  of  cai 
lomel,  or  of  mercurius  calcinatus^  exerting  at  once 
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the  fpecific  influence  of  mercury  upon  the  liver, 
in  a  manner  that  makes  the  operation  very  dis- 
tinct from  that  of  common  purgatives,  whofe 
action  is  principally  upon  the  inner  furface  of 
the  canal,  we  are  inclined  to  believe  in  imme- 
diate contact.  Other  medicines  might  come 
under  the  fame  fufpicion.  Antimonial  emetics, 
whofe  operation  does  not  occur  fo  foon  as  that 
of  ipecacuanha,  make  frequently  immenfe  eva- 
cuation from  the  liver,  but  the  ftate  of  difor- 
der  they  occafion  in  the  ftomach  may  be  fup- 
pofed  to  be  the  caufe.  Calomel  is  felected  on 
account  of  its  operation  being  pure,  and  little 
connected   with  irritation  in  the  primae  vise. 

Conftrietion  of  the  fecretory  veflels  of  the 
liver,  and  confequent  deficiency  or  detention  of 
bile,  is  a  ferious  inconvenience,  fometimes  re- 
fulting  from  the  ufe  of  bark,  and  other  medi- 
cines of  fimilar  qualities.  The  grounds,  how- 
ever, for  prefuming  application  by  the  vena 
portarum,  are  not  fo  ftrong  as  with  refpect  to 
particular  evacuants.  Sympathy  with  the  Ito- 
mach, or  conftriction  merely  of  the  duflus  com^ 
munis  chokdkus>  may  be  the  occafion;  yet  the 
fad  mould  be  kept  in  remembrance,  when  the 
functions  of  that  peculiar  vein  are  confidered. 

It  feems  unnecefTary  to  adduce  more  argu-* 
inent  in  fupport  of  abforption  by  the  mefen- 
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teric  veins.  If  the  quality  had  not  even  re^ 
ceived  fuch  confirmation  from  other  reafons, 
the  undeniable  connection  between  biliary  cal- 
culi and  acidity  in  the  canal  would  have  placed 
it  almoft  beyond  a  doubt.  Any  perfon  who 
has  experience  in  fuch  cafes,  or  will  make  infe^ 
rences  from  the  practical  obfervations  of  others, 
may  be  fatisfied  by  careful  collation  of  every 
circumftance,  that  gall  Hones  have  near  rela- 
tion to  diforder  in  the  digeflive  faculties,  an4 
acidity  refulting  from  itf  When  ia  cafes  only 
where  acid  abounds,  an  effect,  which  appears 
to  be  a  chemical  confequence  of  redundant 
acid  in  the  liver  or  gall-bladder,  i?  produced, 
can  we  hefitate  in  fuppofing  that  the  acid  has 
been  tranfmitted  from  the  alimentary  canal  ?  If 
the  means  of  tranflation  were  lefs  obvious,  and 
the  conveyance  as  difficult:  as  it  is  eafy  and  di- 
rect, the  conclufion  would  (till  prefent  itfelf. 
Gall  flones  being  that  part  of  the  bile  which, 
is  thrown  into  a  flate  of  folidity  by  acids,  we 
mull  either  alTent  to  decompofition  by  an  acid 
introduced,  or  we  mull  fuppofe  that  the  ori- 
ginal fecretion  has  been  imperfect,  and  the  re- 
fmous  portion  fuperabundant.  The  firfl  is  the 
mofl  probable  prefumption,  and  appears  to  be 
eftablifhed  by  refpe£t  to  the  cuftomary  flate  of 
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predominating  acidity  when  gall  floncs  are  ge- 
nerated. 

When  biliary  calculi  are  faid  to  confift  of 
the  refinous  part  of  the  bile,  it  is  not  to  be 
inferred  that  they  are  in  every  inftance  the  re- 
fin  pure  and  entire.  In  many  cafes  there  may 
be  a  mixture  of  animal  mucilage,  or  of  any  other 
matter  that  may  be  blended  with  the  bile  when 
the  condition  of  the  liver  is  difordered.  Some- 
times lithiffac  acid  may  form  a  part.  In  fchir- 
rofities  of  the  liver,  the  obftrucling  matter  that 
pervades  the  fubftance  of  that  gland,  looks  fre- 
quently like  the  refin  of  the  bile  in  conjunc- 
tion with  that  kind  of  glutinous  fubftance  which 
is  yielded  by  glands  under  fcrophulous  affec- 
tion. The  curd-like  fecretion  of  fchrophula 
may  unite  with  the  precipitated  refin  fo  as  to 
deftroy  the  texture  of  the  liver.  The  bafis  how- 
ever of  gall  flones  is  that  matter  which  ap- 
pears in  a  folid  confidence  when  acids  are 
mixed  with  the  bile.  Jt  is  a  requifite  of  which 
they  are  fometimes  entirely  compofed,  and  with- 
out a  portion  of  which  they  are  never  formed. 

The  bile,  by  its  alkaline  principle,  becomes 
a  guard  upon  acidity,  and  as  the  quantity  fe~ 
creted  may  vary  with  circumjftances,  the  eftedls 
from  acid  will  iikewife  be  different.  Biliary 
concretions  proceed  from  the  fame  fources  as 
L  z  gravel 
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gravel  and  gout,  but  thefe  difeafes  are  pot  of 
neceffity  always  prefent  in  the  fame  habit.  To- 
wards the  production  of  every  difeafe  there  are 
circumftances  of  particular  pre-difpolition  and 
peculiar  fitnefs,  which  co-operate  with  the  prime 
caufe.  In  different  habits  the  powers  by  which 
impreffions,  or  effects  that  tend  to  produce  de- 
rangement, are  counteracted  or  repaired,  ap- 
pear very  different.  A  concretion  of  the  parti-* 
cles  of  the  refin  may  be  promoted  or  retarded 
by  qualities  of  the  bile,  depending  upon  the  irate 
of  the  liver,  by  local  conformation,  by  the  actions 
of  the  furrounding  parts,  by  habits  of  indolence 
or  activity,  and  by  other  reafons  which  it  may  not 
always  be  poflible  to  afcertain.  The  liver  is  by 
nature  an  inert  organ,  but  in  many  it  may  be 
more  inert,  and  endowed  with  lefs  faculty  of  ex- 
ertion for  its  own  defence,  than  in  others. 

Liver  complaints  are  moft  prevalent  in  warm 
climates,  and  ought  probably  to  be  in  part  af- 
cribed  to  the  caufe  I  have  endeavoured  to  eftablifh. 
There  may  be,  from  climate  alone,  a  difpofition 
to  inflammation  of  the  liver,  or  an  aptitude  in 
that  gland  to  become  the  feat  of  epidemic 
contagion.  Such  aptitudes  vary  with  feafon 
in  this  country,  fo  that  the  fame  fpecific  in- 
fection affumes  different  forms,  and  occupies  d if-? 
ferent  fituations  at  different  periods  of  the  year* 

The 
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^The  contagion  that  affects  the  throat  in  the  winter, 
and  the  thoracic  vifcera  in  the  fpring,  may  fall 
upon  the  abdomen  in  the  autumn.  A  continuance 
of  warmth  even  here  appears  to  incline  to  abdo- 
minal affection.  But  too  often,  in  hot  climates, 
there  is  an  impaired  digeftion,  and  acidity  from 
that  caufej  conjoined  with  an  exceffive  ufe  of 
acids.  The  acid  conveyed  by  the  vena  porta- 
rum  exerts  its  pernicious  effects  upon  the  bile. 
In  the  inteftinal  canal,  or  upon  the  liver*  its- 
principal  mifchief  is  expended ;  as  the  freedom 
of  fecretion  by  the  Ikin  fecures  againft  accumu- 
lation in  the  general  fluids. 

When  there  is  a  prevalence  of  acid  in  the 
liver,  the  particles  of  the  precipitated  refin 
may  be  attracted  into  calculi,  or,  continuing  dif- 
fufed  over  the  fubftance  of  the  gland,  may  fhut 
up  the  finer  ducts,  and  give  interruption  to  the 
neceffary  and  natural  functions.  Sometimes,  at 
this  period,  the  actions  of  life  are  roufed  to 
increafed  exertion,  by  which  the  offending 
matter  is  removed.  Frequently,  by  flow  de- 
grees, a  fchirrus,  lefs  alarming  in  the  commence- 
ment, but  more  fatal  in  the  iffue,  is  produced. 
The  means  of  relief,  when  nature  effects  a  re- 
medy, is  generally  inflammation,  which  may 
caufe  the  obftructing  matter  to  be  abforbed,  or  to 
be  propelled  by  increafed  fecretion.     Sometimes 
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it  terminates  in  fuppuration,  and  the  matter 
burfts  into  the  inteftinal  canal,  or  makes  its 
way  to  the  furface  of  the  body,  the  liver  hav- 
ing adhered  to  the  fide.  A  condition  of  irreco- 
verable diforder  in  the  alimentary  canal,  with 
habitual  jaundice,  univerfal  derangement,  and 
dropfy  in  the  end,  are"  among  the  melancholy 
confequences  of  chronic  obftruction. 

It  may  be  remarked,  that  not  unfrequently 
when  there  is  liver  obftruction,  and  jaundice 
from  bile  in  the  circulation,  there  is  at  the  fame 
an  unnatural  quantity  of  that  fluid  irt  the  ali- 
mentary canal.  The  morbid  affection  of  parti- 
cular parts  of  the  gland  operates  by  irritation 
upon  other  parts  that  retain  the  faculty  of 
fecretion,  and  Simulates  to  an  increafed  dif- 
charge,  which  becomes  fenlible  in  the  primse 
viae,  when  the  ductus  communis  is  not  rendered 
impervious.  The  fymptoms  are  in  fome  re- 
fpects  different  from  thofe  that  occur  when 
bile  is  wanting  in  the  canal ;  but  the  nature  and 
caufes  of  the  difeafe  are  the  fame,  and  the  me- 
thods of  treatment  not  much  altered  by  the 
particular  circumftances.  It  were  impofing, 
however,  upon  the  patience  of  readers,  to  enter 
into  a  detail  of  fymptoms  which  many  have  def- 
cribed  with  great  ability,  or  to  dwell  upon  the 
obvious  means  by  which  urgent  affections  mould 
*  be 
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be  relieved.  The  firft  production  of  difeafe, 
or  its  recurrence,  are  the  important  objects,  to 
the  prevention  of  which  a  knowledge  of  the 
caufe  is  to  be  particularly  employed :  it  is  the 
great  end  towards  which  we  muft  endeavour 
to  direct  the  information  which  experiment  and 
reflection  have  fupplied* 
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SECTION    VI. 


On  Prevention  and  Cure. 

An  accurate  knowledge  of  the  firft  alterations 
that  conftifute  difeafe,  and  of  the  circumftan- 
ces  by  which  they  were  occalioned,  is  the  fureft 
foundation  upon  which  means  of  prevention 
and  removal  can  be  grounded.  But  fuch  know- 
ledge cannot  often  be  obtained.  The  primi- 
tive fources  of  many  maladies  are  blended  with 
fecret  and  myfterious  fprings  of  adtion,  which 
communicate  peculiar  directions  to  animal  pro- 
ceffes,  and  come  not  within  the  reach  of  pofitive 
detection.  Experience  then  becomes  the  ground 
of  practice.  Attention  to  evident  alterations, 
and  the  obvious  fy mptoms  of  particular  cafes, 
with  recollecflion  of  their  progrefs  in  fimilar  in- 
ftances,  and  obfervation  of  effefts  from  different 
modes  of  treatment,  form  a  kind  of  knowledge, 
which  is  the  founded  bafis  of  the  medical  art. 
A  moft  beneficial  fyftem  of  pra&ice  may  be 
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built  upon  fuch  knowledge,  without  much  f'e-* 
lation  to  caufes  that  are  obfcure  and  incompre- 
henfible.  Of  this  kind  have  been  confidered 
the  caufes  of  thefe  difeafes  that  make  the  fubject 
of  the  prefent  enquiry,  yet  experience  had  fug- 
gefted  modes  of  management  which  have  been 
purfued  with  fuccefs,  and  which  better  acquain- 
tance with  their  actual  fources  will  eftablifh  and 
carry  to  greater  perfection. 

Such  had  been  the  effect  of  experience  upon 
practitioners,  who  with  difcrimination  and  dis- 
cernment acted  under  its  guidance,  without  be- 
ing drawn  afide  by  the  mifleading  bias  of  bane- 
ful hypothecs.  Others,  however,  have  been  in- 
fluenced by  conjecture  which  was  not  fuflained 
either  by  obfervation  or  experiment.  They 
have  affumed  a  vifionary  caufe,  and,  erecting 
upon  it  a  bafelefs  fabric,  afford  memorable  ex- 
ample of  the  danger  of  acting  upon  fuppofition. 
Dr.  Lobb,  conceiving  all  urinary  concretions 
to  be  calcareous,  had  recourfe  to  acids  as  a 
means  of  prevention.  With  him,  acidity  or 
acefcency  was  the  left  of  a  folvent,  and  his  re- 
gulations, accommodated  to  an  erroneous  opi- 
nion, were  pointed  againft  an  ideal  alkalefcency 
in  the  fluids.  He  recommended  for  the  folu- 
tion  of  calculi,  a  regimen  confiding  almoft  en- 
tirely of  acids,  and  fubftances  tending  flrongly 
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to  that  fomentation  by  which  acid  is  pro- 
duced* His  line  of  practice,  pregnant  with 
ruin,  has  its  advocates  even  in  the  prefent  day ; 
but  they  are  few  in  number.  Its  evil'  confe- 
quences  are  fo  commonly  perceptible  to  patients 
themfelves,  that  it  is  almoft  univerfally  ex- 
ploded in  arthritic  and  calculous  cafes  ;  but 
in  liver  affections,  where  the  injury  produced 
comes  not  fo  immediately  into  view,  and  where 
fymptoms  that  are  accute  may  fometimes  be  re- 
lieved by  methods  which  become  the  occafion 
of  chronic  evil,  the  pernicious  tendency  of  a 
fimihr  doctrine  is  frequently  encountered.  The 
ailments  that  proceed  from  a  depofition  of  the 
refin  of  the  bile,  in  the  liver  or  gall-bladder, 
are  daily  aggravated  by  errors  of  medicine  and 
of  regimen. 

When  an  opinion  in  refpect  to  the  origin  of 
any  difeafe  is  fupported  by  probable  circum* 
fiances,  and  ftrengthened  by  coincidence  with 
every  practical  deduction,  much  advantage  may 
arife  from  it.  There  are  few  difeafes  in  refpect 
to  the  fources  of  which  the  evidence  is  fo  com- 
plete, as  we  have  endeavoured  to  fupply  con-* 
cerning  thefe  under  confederation.  Our  mod 
important  conclufions  are  drawn  from  chemical 
facts,  not  too  refined  for  being  made  the  ground 
of  juft  inference,  but  obvious  and  unambigu- 
ous* 


OUS.  It  has  been  proved,  that  in  the  general 
fluids  of  the  body,  or  in  particular  portions  of 
thefe,  there  is  a  peculiar  matter  of  the  acid 
fpecies,  which  in  its  common  Hate  is  combined 
with  fomething  that  keeps  it  fufpended,  and 
in  a  ftate  of  folution — That  this  matter  is  in 
many  cafes  redundant,  fometimes  perhaps  from 
too  great  a  portion  being  produced  by  the  ani- 
mal operations,  but  more  commonly  from  a  pre- 
cipitation of  it  by  a  ftronger  acid,  which  may  1 
be  one  of  the  native  acids,  or  an  acid  conveyed 
from  the  alimentary  canal — That  lofing  its  com- 
bination with  alkali  or  earth,  it  appears  in  the 
urine  as  a  preternatural  fediment  under  various 
fhapes  ;  and,  when  the  proportion  is  greater  in 
any  fituation  of  the  body  than  can  be  retained 
in  folution  by  the  fluids  of  the  part,  a  concre- 
tion of  particles  takes  place  fo  as  to  form,  in 
the  urinary  paflages,  gravel  and  calculi — in 
other  places,  but  efpecially  in  tendons  and  lig- 
aments, from  circumftances  in  their  nature  and 
circulation  pre-inclining  to  the  effect,  a  depofitc 
which  becomes  the  caufe  of  gout. 

To  predominating  acidity  thefe  difeafes  are 
to  be  afcribed— to  acidity  which  fometimes 
may  have  its  origin  in  the  veiTels  themfelves : 
it  may  be  the  production  of  the  general  habit, 
or    perhaps    may  proceed   from    the    morbid 
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Operations  of  a  part—to  acidity  which  mor£ 
frequently  is  generated  in  the  ftomach— and 
not  uncommonly  to  acidity  introduced  by  the 
mouth.  It  has  been  obferved,  that  thefe  fources 
of  redundant  acid  are  often  conjoined,  and  that 
the  impreflion  from  their  united  influence  is 
aided  in  its  general  effects,  or  pointed  to  par- 
ticular directions,  by  different  conditions  of 
contraction  in  the  organs  by  which  fecretion 
is  performed*  The  importance  of  the  liver  in 
regulating  acidity  has  been  demonftrated,  and 
the  effect  of  acids  upon  the  bile  has  not  only 
been  found  to  have  connection  with  their  ope-* 
ration  upon  the  other  fluids,  but  to  be  produc- 
tive of  a  different  difeafe,  which  gives  interrup- 
tion to  functions  that  are  of  great  confequence 
in  the  body.  The  fource  of  thefe  affections  is 
the  fame;  the  means  of  prevention  will  be  the 
fame ;  and  muft  principally  confift  in  guarding 
againft  acidity,  and  counteracting  or  diminifh- 
ing  the  operation  of  acids.  It  is  not  our  delign 
to  enter  minutely  into  the  methods  of  canning 
thefe  intentions  into  effect,  but  merely  to  touch 
upon  general  principles,  of  which  the  proper 
application  to  individual  cafes  mud  be  accom- 
modated to  multiplied  varieties  of  conftitutional 
temperament,  cuftomary  habit,  and  particular 
conveniency. 

As 
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As  we  are  not  informed  refpecting  circum^ 
dances  that  relate  to  the  actual  production  of 
different  proportions  of  the  native  acids  of  the 
body,  we  muff  principally  be  guarded  againft 
the  precipitation  of  lithifiac  matter  by  foreign 
acids,  and  efpecially  by  that  which  is  created 
in  the  ftomach.  It  feems  probable,  that  devU 
ations  from  the  right  condition  of  neutrality, 
under  which  neither  acid  or  alkali  predomi- 
nate, has  its  dependance  upon  the  alimentary 
canal  and  the  liver  more  frequently  than  upon 
alterations  occurring  within  the  blood  veffels, 
or  in  the  general  organs  of  fecretion. 

The  various  articles  of  diet  are  liable  to  the 
different  changes  that  occur  fpontaneoufly  in 
dead  matter.     When  the  digeftive  faculties  are 
complete,  fuch  changes  are  refilled  and  coun- 
teracted in   the   ftqmach.     Digeftion  is  a  new 
arrangement  of  elements,  but  of  a  very  different 
kind  from  that  which  takes  place  in  common 
fermentation.     Its  products  are  entirely  different 
from  thofe  of  the  acetous  or  putrefactive  pro- 
cefs ;   but  when  the  requifite  powers  of  aflimi- 
lation  are  deficient,  or  have  been  impaired,  the 
aliment  is  apt  to  run  into  iimple  fermentation. 
From  this  caufe  acidity  is  prefent  in  the  ffo- 
mach  under  mod  conditions  of  debility  or  dif- 
order  :  it  is  the  refult  of  common  fermentation 

which 
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which  a  healthy  ftate  of  the  aflimulating  powers 
does  not  permit.  Such  appears  to  be  the  ge~ 
neral  fource  of  acid  produced  in  the  prirnae 
viae;  but  as  a  different  opinion  in  refpect  to 
its  origin  has  been  maintained,  it  is  necefTary 
to  enter  more  particularly  into  the  queftion. 
We  fhall  chiefly  confider  the  objections  as  they 
have  lately  been  brought  together,  and  ftated 
with  much  ability,  by  Mr.  Moore,  in  his  in- 
genious EfTay  on  the  Materia  Medica. 

The  principal  argument  is  grounded  upon 
the  fudden  occurrence  of  acidity  after  eating, 
the  intervening  time  being  fuppofed  much  lefs 
than  is  required  for  common  fermentation.  It 
is  contended  that  acidity  in  the  ftomach  is  often 
perceived  within  half  an  hour,  while  feveral 
days  are  necefTary  before  as  complete  an  acid  is 
produced  from  the  fame  vegetables,  even  under 
circumftances  moft  favourable  to  the  fermenta^ 
tive  procefs. 

I  believe  there  are  few  vegetables  fufceptible 
of  the  acetous  fermentation,  in  which  that  pro- 
cefs may  not  be  carried  to  complete  acidity 
within  a  period  much  more  limited  than  that 
of  feveral  days,  or  even  a  lingle  day.  The  cir-< 
cumftances  under  which  a  vegetable  folution 
retains  its  properties  unaltered  for  a  feries  of 
days,  are  not  conftant  agitation  in  a  heat  of  a 
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hundred  degrees,  under  the  powerful  influence 
of  matter  which  is  already  in  the  progrefs  of 
fermentation.      The  baker   can  excite,    within 
half  an    hour,    fermentation   that    would  foot* 
run  to  acidity,  in  flour  with  a  much  lefs   con- 
siderable portion  of  moifture  than  that  which 
is  moft  favourable  to  the  change,     The  procefs 
of  churning  is  the  formation  oi  a  perfect  acid 
in  cream 3  a  matter  that,  of  itielf,  remains  un- 
altered  much  longer  than  moft  vegetable  folu- 
tions,     Frefh   cream  will   retain   its  properties 
for  many  days,  yet  by  agitation  and  heat  the 
fermentative  procefs  is  excited  without  the  aid 
pf  a  ferment,  and   carried  to  the  condition  of 
acidity  in  lefs  than  an  hour.      Does  milk,  even 
at  reft,  or  the  almond  emulfton,  require  days  to 
become  four,  when  placed  under  the  influence 
of  the  fun  in  fummer  ?      If  they  are  put  into 
veffels  already  tainted  by  fermentation  the  change 
is  almoft  immediate. 

The  quicknefs  of  fermentation  in  the  primse 
viae  is  not  much  greater  than  can  be  exhibited 
under  lefs  favourable  circumftances  in  other 
Situations.  But,  fays  Mr.  Moore,  thofe  who 
credit  the  acetous  fermentation  are  compelled 
to  fuppofe,  that  there  is  in  the  ftomach  a  ferment 
more  powerful  than  any  other  ferment  in  nature, 
find  after  the  admiffion  of  thafc  improbability, 
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the  ferment  muft  be  acknowledged  to  be  an 
acid.  It  is  then  granted  that  the  ftomach  fe- 
cretes  an  acid  ;  and  fince  we  are  in  poflefTion  of 
this  fource  of  acidity,  why  Ihould  we  have  re- 
courfe  to  a  fecond  kind  of  acid  produced  by  the 
fermentation  of  vegetable  fubftances  ? 

I  think  reflection  upon  the  procefTes  to  which 
I  alluded  makes  it  evident,  not  only  that  the 
ferment  is  not  more  powerful  in  its  action  than 
others,  but  that  common  fermentation  can  be 
carried,  in  nearly  as  Ihort  a  time,  to  the  point 
of  acidity  without  the  afliftance  of  any  ferment. 
A  ferment,  however,  there  is  in  many  inftances, 
but  that  ferment  is  not  an  acid  fecreted  by  the 
ftomach.  That  an  acid  thrown  out  by  the  fto- 
mach  itfelf  mould  be  the  exciting  caufe  of  the 
fermentative  procefs,  is  indeed,  fo  improbable, 
that  I  can  fcarcely  think  the  fuppofition  was 
ever  made.  Acid,  as  a  fpecies,  does  not  tend 
to  excite  fermentation  which  runs  to  acidity. 
The  greateft  numbers  of  the  clafs  are  powerful 
anti-fermentatives.  Vinegar  itfelf,  when  per- 
fectly formed,  need  not  perhaps  be  excepted. 
The  actual  ferment  is  matter  already  under  fer- 
mentation, a  morbid  procefs  w7hich  in  difor- 
dered  ftomachs  is  perpetually  going  on,  and,  by 
being  continued  from  meal  to  meal,  communi- 
cates a  fimilar  difpofition  to  all  the  frefh  matter 

that 


[     i6i     ] 

'  that  is  received.  A  ftomach  of  which  the  func-* 
Cions  are  deficient  is  in  the  condition  of  a  fer- 
menting vat,  where  matter,  in  which  fermenta- 
tion is  nearly  concluded,  immediately  attaches 
to  its  own  ftate  every  thing  capable  of  fimilar 
fermentation.  It  is  not  even  neceftary  that  the 
ferment  mould  have  arrived  at  the  point  of 
acidity.  Matter,  in  the  courfe  of  a  procefs  that 
tends  to  that  conclufion,  will  be  of  equal,  if 
not  of  greater  avail  than  the  product  when 
complete. 

But  acidity  is  not  fo  much  perceived  after 
the  life  of  vegetables  which  are  limply  capable 
of  fermentation,  as  from  other  fubftances  which 
are  known  to  ferment  with  difficulty,  or  not 
at  all. 

Much  ftrefs  is  laid  upon  this  la'ft  argument/ 
feut  it  is  eafily  fet  aiide.  That  butter,  expreffed 
oils  and  fat,  with  other  articles,  from  the  lift  of 
which,  however,  almonds  mould  be  ftruck  out, 
although  abfolutely  incapable  of  becoming  four, 
Contribute  greatly  to  the  acetous  fermentation 
in  the  ftomach,  is  a  fact  with  Which  every 
perfon  is  acquainted.  Their  action  is  much 
more  eafily  explained  than  by  fuppofing  that 
they  caufe  a  fecretion  of  acid.  They  give  in- 
creafe  to  that  detangement  which  alone  permits 
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the  fermentative  procefs  to  happen  in  the  ftd-» 
mach.  They  add  to  the  diforder  in  the  digeftive 
functions,  and  there  is  a  confequent  diminution 
of  the  powers  by  which  fermentation  mould 
be  .refitted.  It  is  by  weakening  the  aflimulat- 
ing  procefs,  that  they  become  the  caufe  of  aci- 
dity in  matter  which  by  itfelf  would  have  been 
digefted.  The  fame  effect  enfues  from  every 
thing  difagreeable  to  the  fromach,  or  difficult  of 
digeilion*  If  two  fubflances  are  employed;  of 
which  one  is  unfuited  to  the  prefent  powers  of 
the  fromach,  the  procefs  of  aflimulation  in  the 
other  is  prevented  by  the  derangement  from  that 
to  which  the  digeilive  faculties  are  inadequate* 
and  common  fermentation  arifes  in  both.  Sim- 
ple animal  matter,  that  by  itfelf  would  have  been 
readily  digefted,  fhall,  from  conjunction  with 
fomething  offenfive,  be  thrown  up  after  a  length 
of  time  unaltered,  or  perhaps  in  a  Hate  inclin- 
ing to  putrefaction,  if  the  prefence  of  vegeta- 
ble matter  has  not  directed  the  procefs  of  fer- 
mentation towards  acidity. 

When  proper  digeftion  is  interrupted  by  any 
thing  difagreeable  to  the  ftomach,  or  by  an 
unfalutary  imprefllon  upon  the  found  action  of 
that  organ  from  fudden  anxiety,  or  any  other 
caufe,  common  fermentation  becomes  unavoid- 
able, 
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able,  and  the  accompanying  flatulency  afford! 
teftimony  of  that  procefs  being  the  fource  of 
acidity. 

The  vapour  will  not  be  fufpected  to  be  a  fe- 
ctetion  from  the  flomach  :  it  is  undoubtedly  ex- 
tricated from  the  contents  of  that  vifcus :  it  is 
certain  evidence  of  fermentation,  arid  its  emif- 
fion  is  very  rapid.  In  many  llomachs  there 
fhali  be  painful  diftentiori  from  flatulency, 
within  a  very  few  minutes  after  a  bit  6f  caully- 
flower  has  been  eaten.  The  gas  is  produced 
fooaer  than  it  can  generally  be  extricated  by- 
other  means.  We  need  not  then  be  furprifed, 
if  perfect  acidity  fometimes  occurs  rather  more 
quickly  than  under  common  cirCumftances. 
The  digeftive  procefs  which  commences  as  fooii 
as  the  food  has  been  fwallowed,«  produces  in 
the  elementary  particles  of  matter  an  inftanta- 
neous  commotion,  which,  when  it  is  not  re- 
gulated by  fufficient  powers  of  aiTimulation,  may 
partly  degenerate  into  fomething  iimilar  to  com- 
mon fermentation,  IncOndufive  endeavours  at 
digeftion  may  accelerate  the  other  change: 
the  products  are  not  perhaps  entirely  the  fame 
as  would  have  been  obtained  from  fermenting 
the  fame  fubftances  before  a  fire.  There  is  not 
an  inconsiderable  difference  in  the  products  of 
artificial  fermentation  conducted  under  different 
M  2  circum- 
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circumftances  ,•  but  the  acid  is  derived  from 
the  matter  of  diet,  and  if  there  was  more  fe- 
rious  difficulty  in  refpedt,  to  the  quicknefs  of  its 
occurrence,  reflection  upon  the  very  fudden  ex- 
trication of  air,  a  flage  of  fermentation,  to 
which  acidity  may  foon  fucceed,  muft  fatisfy 
us  in  regard  to  its  fource. 

Bofc  D' Antic,  in  his  Memoir  e  fur  les  differ  ens 
Etats  de  V Acide  dans  VEconomie  Animate ,  conceives 
the  acid  of  the  ftomach  to  be  phofphoric,  and 
goes  the  length  of  afTerting  that  it  does  not 
form  with  alkalis  the  compounds  that  would 
refund  irom  their  union  with  vegetable  acid. 
<c  lit?  eft  pas  rare  que  les  hypochondriases,  les  femmes 
hyfteriqueS)  les  femmes  encientes  iprouvent  des  aigreurs 
dans  I'eftomac  et  dans  I'cefophage,  et  rendent  meme  par 
le  bouche  une  liqueur  tres-acide.  Un  leger  purgatif 
m  emportant  la  furabundance  de  cet  acide,  les  dilivre, 
du  moins  pour  quelque  temps,  de  cette  incommoditi.  Cet 
acide  ne  faifant  pas  effervefcence  avec  les  alkalis  aires, 
et  ne  formant  evec  l* alkali  fixe  du  tartre,  ni  de  la 
terre  foliic,  ni  du  tartre  tarlarife,  .ne  faaroit  etre  re- 
gar  di  comme  un  acide  vigitale."  If  he  really  ex- 
amined the  neutral  compounds,  it  is  furprifing 
that  he  had  not  carried  his  inveftigation  fo 
far  as  to  be  able  to  give  pofitive  teftimony  of 
the  acid  being  phofphoric.  But  his  general 
reafoning,  throughout  the  whole  efTay,  is  fo  little 

con- 
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eonne&ed  with  actual  experiment,  and  fo  much 
adapted  to  opinions  vifionary  or  incompatible 
with  the  animal  ceconomy,  that  he  cannot  be 
regarded  as  ftrong  authority.  His  obfervatioii 
in  refpect  to  the  want  of  effervefcence  with  mild 
alkali,  is  evidence  of  the  fuperficial  grounds 
Upon  which  he  formed  conclufions. 

There  is  a  particular  fecretion  from  the  flo- 
mach  of  a  fluid  necelTary  towards  digeftion — a 
fluid  pofie-ffing  the  extraordinary  coagulating  pro- 
perties of  rennet.  That  it  may  fometimes  par- 
take of  the  nature  of  acidity  (although  that 
it  is  not  actually  an  acid  appears  from  the 
experiments  of  Dr.  Young,  who  found  it  in 
force  after  the  ftomach  had  been  warned  with 
diluted  alkali),  or  that  fuperabundant  acid  may, 
in  particular  cafes,  be  blended  with  it,  I  would 
not  prefume  to  deny :  but  that  the  vaft  pro- 
duction of  acid,  which  is  the  fource  of  fo  much 
inconvenience  in  the  ftomach  itfelf,  and  carries 
injury  with  it  to  the  alimentary  canal,  to  the 
liver,  and  even  over  the  fyftem,  is  the  confe- 
quence  of  fermentation  in  the  vegetable  part 
of  diet,  appears  evident  from  every  confidera-, 
tion. 

Attention  to  different  effects,  from  fubftances 
under  different  circumftances,  is  entirely  in  fa- 
vour of  this  opinion.     It  is  well  known,  that  di- 
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luted  conditions  of  fermentable  fubftances,  fuch 
as  fugar,  wine,  and  the  juice  of  fruit,  are  more 
apt  to  occaiipn  acidity  and  flatulency  than  the 
fame  undiluted.     A  Irate  of  dilution  is  favour- 
able to  the  fermentative  procefs.     The  pulp  of 
an  orange  faturated  with  as  much  fugar  as  \% 
can  imbibe,  fhall   often  be  readily  digefted  ir| 
a    ftomach  where   liquid  does   not    happen    to 
abound,    when   the  greateft  inconvenience  will 
be  endured   from   either  the  fugar  or  the  juice 
with  a  confiderable  addition  of  water.     If  the 
orange  juice,  or  the  fugar?  or  wine  of  any  kind, 
occafibned  a  fecretion  of  acid,  they  might  be 
expected  to  produce  the  greateft  impreflion  when 
applied  in  a  concentrated   ftate;  and  the  pure 
water  is  furely  innocent.     It  is  within  common 
obfervation,  that   fermented   liquors   prove   in- 
convenient in   proportion  to  the  degree  of  ex- 
ifting  fermentation,  or  aptitude  to  the  renewal 
of  it.     It  is  afcertained  that  new  bread,  in  which 
fermentation  has  fcarcely  ceafed,  will  run  into 
acidity,  when  ftale  bread,  in  which  it  is  at  an 
end,  or  when  bread  which  has  been  toafted  till 
the  difpofition  to  fermentation  is  deftroyed,  fhall 
fall  into  proper  ailimulation.     And  here  I  muft: 
difTenr,   from    an  opinion   of  Mr.    Moore,  who 
muft  admit  towards  himfejf  the  fame  freedom 
of  difcuflion  which  he  fitly  aflerts  in  canv^fTing 
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the  opinions  of  others.  He  confiders  unfer-» 
mented  bread  from  flour  as  more  apt  to  occa- 
fion  the  production  of  acid,  than  fuch  as  has 
been  fermented.  The  remark  feems  to  be  in 
oppofition  to  univerfal  experience  in  refpect  to 
fimple  bifcuit,  which  is  not  much  inclined  to 
acidity,  and  on  that  account  not  uncommonly 
fubflituted  for  fermented  bread  with  a  medical 
view,  efpecially  in  the  diet  of  children. 

It  is  certain,  that  the  articles  of  diet  moft 
difpofed  to  common  fermentation,  are  thofe 
which  become,  in  general,  the  principal  caufes 
of  acidity  in  the  primae  viae3  and  that  they  con- 
tribute in  the  greatefl  degree  to  that  effect:, 
when  they  have  been  employed  in  the  flate  beft 
adapted  to  fermentation.  The  inconvenience 
from  them  is  nearly  the  fame  in  every  flomach 
under  a  condition  of  debility  or  derangement. 
Cabbage  or  peafe  feldom  fail  to  occafion  flatu- 
lency in  a  flomach  whofe  functions  are  im- 
perfect, or  fmall-beer  to  become  four ;  but  rice, 
a.  fubflance  which  is  not  prone  to  fermentation, 
is  uniformly  well  received,  and  proves  a  valu- 
able article  of  diet  when  digeflion  is  impaired. 
There  is  not  any  exception  to  the  rule,  but  in 
regard  to  fubftances  very  difficult  of  digeflion, 
yet  unfufceptible  of  acidity.  Their  action  how- 
ever was  eafily  accounted    for;    they   infringe 
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upon  the  little  remaining  tone  by  which  fer- 
mentation mould  be  reMed,  and  leave  to  the 
acetous  procefs  uncontrolled  the  vegetable  mat- 
ter that  is  inclined  to  it. 

It  may  be  mentioned,  that  when  bilious  ancj 
acid  vomitings  take  place,  the  grafs  green  co- 
lour of  the  fluid  evacuated  has  molt  refem- 
blance  to  the  alteration  produced  upon  bile  by 
vegetable  acid. 

When  the  flomach  contains  not  any  thing 
capable  of  the  acetous  fermentation,  I  believe 
there  will  not  be  much  complaint  from  the 
prefence  of  acid  in  that  vifcus,  but  another  fer- 
mentation, the  putrefactive,  may  arife,  and  per- 
haps with  greater  prejudice  to  the  general  fyf- 
tem.  It  is  poiTible,  however,  that  when  trie 
ftomach  is  free  from  vegetable  acid,  or  any 
thing  fufceptible  of  acidity  from  fermentation^ 
there  may  fometimes  be,  from  particular  Hates 
of  the  ceconomy,  a  preternatural  production  of 
the  native  acids  within  the  circulation,  fo  that 
the  fecretions  {hall  contain  redundant  acid. 
Such  acid,  however,  is  always  obfeure,  and  too 
much  diluted  to  be  made  ealily  manifeft ;  it 
does  not  feel  fharp  in  the  mouth,  or  fet  the  teeth 
on  edge,  like  the  acid  of  the  ftomach. 

The  prevention  of  acidity  from  fermentation 
in  the  flomach  is  to  be  effected  by  regard   to 
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diet,  by  avoiding  every  circumftance  that  might 
contribute  to  diforder,  and  by  increafing  the 
proper  faculties  of  digeftlon.  To  a  ftomach 
in  the  right  exercife  of  its  powers,  cautious  fe- 
lection  of  diet  is  not  neceffary  ;  the  affimulat- 
ing  procefs  extends  equally  over  the  matter  of 
animals  and  vegetables,  to  the  production  of 
fluids  for  the  nourifhment  of  the  body.  A  diet 
purely  vegetable  would  not  give  occafion  to 
preponderating  acid,  nor  would  inconvenience 
be  endured  from  the  putrefcent  bias  of  an  ani- 
mal regimen ;  but  we  before  remarked,  tha£ 
an  imperfection  in  the  digeftive  functions  is  an 
original  error  of  many  habits,  which  are  fre~< 
quently  in  other  refpects  of  great  apparent 
flrength.  A  great  proportion  of  the  people 
in  this  country,  and  perhaps  over  the  globe, 
are  conftitutionally  deficient  in  the  affimulat- 
ing  procefs.  Digeftion,  which  when  complete 
does  not  admit  of  common  fermentation  in  the 
firfl  pafTages,  is  but  half  performed,  and  acidity 
or  putrefaction,  with  their  extended  train  of 
evils,  are  perpetually  taking  place.  To  fto- 
machs  of  this  defcription — and  fuch  are  the 
ftomachs  which  may  be  termed  the  hot-beds 
of  gravel,  of  gout,  and  of  biliary  affections, 
the  greateft  circumfpection  is  neceffary  in  re- 

fped 


C    17°    3 
fpecl  to  the  quality  and  quantity  of  every  thing 
received. 

A  diet  of  milk  and  vegetables  has  frequently 
been  recommended  for  the  prevention  of  gout. 
If  by  abftinence  from  every  kind  of  animal 
matter  but  milk  alone  complete  digeftion  was 
fecured,  acidity  from  fermentation  would  be 
avoided  ;  there  would  not  then  be  any  fuper^ 
abundant  acid  from  an  acefcent  regimen.  The 
healthy  infant,  that  fubfifts  entirely  on  the  found 
milk  of  a  healthy  mother,  is  not  tormented 
with  acidities  while  the  duties  of  the  ftomach 
are  in  perfection  ;  but  if  artificial  diet,  to  which 
digeftion  is  inadequate,  be  attempted,  there  will 
frequently  be  immediate  diforder,  and  confe- 
quent  acidity  of  the  natural  food,  although  the 
offending  fubftance  may  have  been  animal  mat- 
ter. Such  is  often  the  condition  of  adult  fro- 
machs  under  debility  or  derangement.  Milk, 
with  rice  and  other  farinaceous  matter  from 
feeds  and  roots,  and  perhaps  the  mucilaginous 
fubftance  of  other  vegetables,  with  exclution 
however  of  all  thofe  that  are  greatly  difpofed 
to  flatulency,  would  generally  be  digefted  in 
ftomachs  accuftomed  to  the  ufe  of  them,  if 
employed  by  themfelves,  and  unexpofed  to  the 
rifque  of  that  diforder  which  one  difcordant 

article 
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article  of  precarious  variety  will  frequently  ex- 
cite. To  a  diet  of  this  kind  would  likewife  ap- 
pertain the  advantage  of  being  little  adapted  to 
occafion  plethora,  a  pregnant  fource  of  diforder 
in  the  flomach.  With  fuch  a  diet  the  general 
fecretions  would  not  commonly  be  deficient,  fo 
that  accumulation  would  be  avoided. 

Compliance,  however,  with  fuch  rigid  re- 
flraint,  unlefs  there  is  abfolute  decrepitude,  or 
a  perfecl;  inability  in  the  flomach  to  digeft  more 
fubftantial  food,  is  fcarcely  to  be  expected. 
The  ftrongeft  propenfity  of  the  appetite  is  for 
animal  matter.  In  the  fubflance  of  animals, 
regarded  as  diet,  there  is  diverfity  of  qualities. 
Many  kinds  of  animal  food  are  very  eafy  of  di- 
geflion,  while  others  require  the  powers  of  the 
flomach  to  be  in  full  tone.  With  cautious 
choice  in  refpect  to  the  inherent  qualities,  and 
circumfpedUon  in  drefiing,  as  properties  are 
liable  to  much  variation  from  cookery,  the 
matter  of  animals  muft  in  general  form  the 
principal  part  of  diet  in  dyfpeptic  cafes,  and 
the  greater!:  number  of  vegetables  mud  be  in- 
terdicted. 

Simple  animal  matter,  of  which  the  flavour 
is  not  offenfive   to  the  flomach,  the  fibre  not 
very  coarfe,  the  texture  not  too  rigid,  and  the 
nature  not  lufcious  or  greafy,  with  a  circum- 
scribed 
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{bribed  allotment  of  fome  fele&  vegetable  fub- 
fiance  of  the  farinaceous  kind,  appears  the  fort 
of  diet  commonly  befl  accommodated  to  a 
weak  digeflion  ;  and  in  much  more  moderate 
portion  than  that  which  fenfual  gratification 
induces  men  to  devour,  would  not  only  give 
reafonable  fatisfaction  to  the  appetite,  and  fe- 
cure  againft  flatulency  from  emptinefsj  but 
conduce  better  to  the  proper  fupport  of  the 
body  than  a  load  qf  articles,  which  may  ap- 
pear feparately  innocent,  but  become  injuri- 
ous from  quantity.  The  ftomach,  under  the 
flate  to  which  thefe  obfervations  mould  be  ap- 
plied, feems  to  act  better  on  folids  than  on 
flops,  and  while,  from  unnatural  inclination  or 
vitiated  habit,  it  often  courts  distention  with 
any  thing,  it  never  fails  to  fuffer  for  the  in- 
dulgence. Solidity  is  a  condition  of  matter 
not  unfavourable  to  the  digeftive  procefs,  but 
ill  adapted  to  common  fermentation,  to  which 
fluidity  pre-difpofes.  It  muft,  however,  be 
admitted,  that  there  are  cafes  of  extreme  de- 
rangement (inftances  frequently  occur  in  jaun- 
dice), under  which  the  digeftive  faculties  feem 
to  recoil  at  every  thing  folid,  and  thin  animal 
folutions,  to  which  rice  is  commonly  an  agree- 
able and  ufeful  addition,  become  the  Haoft  be- 
neficial fuftenance.      If  the  alimentary  fupply 

during 
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during  a  fit  of  the  gout,  until  the  ftomach 
had  recovered  its  functions  of  aflimulation, 
were  to  be  almoft  entirely  of  the  fame  kind, 
conveyed  frequently,  and  in  fmall  quantities, 
there  might  not  be  fuch  frequent  reafort  to  com- 
plain of  the  crifis  being  incomplete,  and  of 
indegelHon  and  deficient  fecretion,  the  fources 
of  relapfe  without  end,  continuing  beyond  the 
progrefs  of  the  paroxyfm. 

Whatever  may  be  the  diet,  the  great  object 
is   perfect   digeftion.      General    diforder   mufl 
be  avoided  by   rejection  of  every   article  that 
is  known  to  be  difficult  of  digeftion,  and  apt 
to  inrerrupt  the  progrefs  of  that  operation  in 
other  fubftances.      Experimental  attention    to 
each  particular  cafe  mould  point  out  particu- 
lar regulation,   and  whatever  has    been    found 
to  difagree  mould  be   condemned.     If  we  were 
to  enumerate  the  articles    that    are   inadmifli- 
ble   in  many  cafes   of  dyfpepfia,    the  catalogue 
would   be  alarming  to   readers   who  take  de- 
light in  the   pleafures  of  the  table.     It  is  fuf- 
ficient  to  obferve  that  patients,   from  endurance 
of  different  efrects,   are  commonly   fufficiently 
able  to   judge  for  themfelves,  and   do  not  re- 
quire to   be  informed  that   wherever  there    is 
any   kind    of  uneafinefs   during    digeftion,    or 
naufea,    flatulency,  and    heart- burn   at    other 

times, 
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times,  or  that  kind  of  head-ach  that  depends 
upon  the  ftoniach,  there  is  error  either  in  the 
quality  or  quantity  of  diet.  When,  with  fuch 
fymptoms  as  thefe  that  have  been  enumerated, 
the  urine,  upon  cooling,  depofites  red  fand,  or 
a  fediment  producing  turbidnefs,  or  betrays, 
as  foon  as  it  is  difcharged,  a  fcetid  fmell  like 
to  that  which  arifes  when  an  acid  has  been 
added,  there  is  certainty  of  acidity  being  fu- 
perabundant  in  the  primae  viae,  and  over  the 
fyflem.  Acefcency  of  diet  is  a  quality  that 
ought  then  to  be  principally  avoided* 

When  the  digeftive  faculties  are  conftitu- 
tionally  bad,  or  have  been  impaired  by  irre- 
gularities, there  are  various  methods  by  which 
they  may  be  brought  into  better  condition.  The 
choice  of  food  is  not  always  in  our  own  power, 
as  the  occurrences  of  life  may  reduce  us  to  the 
neceffity  of  occaiionally  employing  fubflances 
mod  adverfe  to  our  habits,  and  repugnant  to 
our  wifhes.  If  the  digeftive  powers  can  be 
increafed,  there  will  be  lefs  injury  from  im- 
proper diet  when  employed  through  neceffity 
or  inattention.  It  is  of  the  utmoft  confequence 
to  get  a  difpofition  to  indigeftion  corrected,  be- 
caufe  it  is  apt  to  produce  in  the  other  functi- 
ons general  derangement,  and  becomes  the 
caufe  of  its  own  continuance.  Improper  fer- 
mentation, 
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tiientation,  as  was  lately  obferved,  ig  apt  to  be 
communicated  to  other  fubftances  mingling 
with  the  matter  already  in  a  fermenting  ftate. 
Emetics,  by  evacuating  the  offending  matter,  are 
often  of  fervice. 

Weaknefs  is  a  term  commonly  applied  to 
every  cafe  of  defect  in  the  digeftive  powers. 
In  general  the  affection  is  rather  diforder 
than  Ample  weaknefs,  or  vitiated  action  than 
imbecillity.  The  caufe  of  that  diforder  mould 
be  traced,  and  the  particular  nature  of  indivi- 
dual habits  confidered.  We  ought  alfo  in  every 
cafe  to  take  into  account  the  condition  of  the 
liver,  as  it  has  appeared  that  the  bile  is  a 
fluid  of  great  importance  in  the  alimentary 
canal.  The  greateft  advantage  may  fometimes 
be  obtained  from  fuch  remedies  as  influence 
its  fecretion,  or  obviate  accumulations  of  it. 
Antimonial  emetics  and  calomel  may  be  reck- 
oned among  the  mofl  ufeful  means  of  effect- 
ing thefe  intentions.  The  laft  is  lefs  preca- 
rious than  violent  vomiting,  which  a  conco- 
mitant plethoric  ftate  of  the  fyftem  ought  fre- 
quently to  forbid.  Many  appear  not  averfe  to 
the  effort  of  vomiting  in  plethora,  even  when 
there  is  an  increafed  diftribution  of  fluids  to 
the  head.  They  act  as  if  an  emetic  might  be 
a  prelude   to   the  treatment  of  every  difeafe. 

That 
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that  Dr.  James  was  of  a  different  opinion  W 
obvious  from  the  injunctions  he  lays  down  for 
the  removal  of  fuliiefsi  by  the  lofs  of  bloody 
or  by  evacuation  from  the  interlines,  before  the 
exhibition  of  his  powder,  with  the  rifque  of 
vomiting  being  excited*  is  commenced  in  full 
habits.  That  vomiting  is  feldorri  of  advan- 
tage in  plethoric  cafes,  when  the  ftomach  af- 
fection is  often  fymptomatic  of  general  diforder 
from  univerfal  fulnefs,  and  that  it  is  commonly 
prejudicial  when  there  is  particular  repletion  in 
the  head,  is  a  fact  that  every  man  of  experi- 
ence and  accurate  obfervation  mull  have  as- 
certained* The  feverity  and  danger  cf  the  ef- 
fort is  not  often  counterbalanced  by  the  dimi- 
nution of  action  from  ficknefs,  the  difcharge 
of  fluids  from  the  fyftem,  or  the  tendency  to 
relaxation  upon  the  furface  after  the  operation 
of  vomiting.  Calomel  is  not  liable  to  the  fame 
objections  :  its  operation  may  be  of  lingular 
utility. 

Of  antimonials  and  calomel  employed  to 
'move  the  flomach  or  bowels,  it  may  be  faid, 
that  they  are  remedies  from  which,  under  ju- 
dicious adminiftration,  admirable  effect  may  be 
derived.  It  is  too  common,  however,  for  per- 
fons  with  whom  indigeftion  is  a  habit,  to  fly 
to   emetics,  or  draftic    purgatives   for  relief; 

and 
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and  remedies  which  mould  only  be  regarded  as 
extraordinary  refources,  are  imprudently  called 
into  action  upon  every  indifcretion.  The  be- 
nefit or  rifque  from  medicines  of  this  kind, 
mud  depend  entirely  upon  peculiarities  of  habit, 
and  upon  the  circumftances  under  which  they 
are  employed.  In  many  inftances  they  are 
commonly  inadmiflible,  and  in  others,  where 
a  prudent  exhibition  of  them,  combined  with 
other  means  of  obviating  diforder,  and  pro- 
moting the  proper  functions  of  the  digeftive 
organs,  might  be  directed  to  the  belt  effect,  they 
are  exceedingly  abufed. 

A  variety  of  medicines  may  be  employed  for 
promoting  the  action  of  the  ftomach.  Bitters 
have  long  been  diftinguifhed  for  this  effect : 
chalybeates  are  of  great  avail.  Aromatics,  the 
medicines  termed  anti-fpafmodic,  and  warm 
refinous  fubflances,  may  be  turned  to  good  ac- 
count. The  greateft  caution  is  neceffary  in  the 
ufe  of  fuch  articles — they  are  active  engines,  by 
means  of  which  much  good  or  evil  may  be 
atchieved :  they  fhould  never  be  employed  at 
random,  but  ought  in  all  cafes  to  be  under  ju- 
dicious regulation  and  management,  by  which 
their  operation  may  be  pointed  to  a  fecure  and 
falutary  ifTue.     They  are  powerful  in  correcting 

N  a  dif- 
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a  difpofition  to  acidity  j  but  in  refpect  to  thefd 
and  iimilar  medicines  it  may  be  obferved,  that 
they  are  only  to  be  occafionally  called  to  the 
afliftance  of  the  ftomach.  The  greater!:  misfor- 
tunes have  arifen  from  their  long  continued  ufe. 
There  cannot  be  a  practice  more  pernicious, 
than  the  conftant  employment  of  any  medicine 
which  maintains  artificial  exertion*  until  the 
habit  of  natural  action  is  loft*  and  in  the  end 
the  powers  are  exhaufled.  To  bitters,  likewife, 
it  may  be  objected,  that  they  are  generally  con- 
nected with  aftringency,  and  do  not  contribute 
to  fecretion.  They  add  to  a  plethoric  habit, 
which  is  already  a  difeafe,  and  may  encreafe  to 
a  molt  fatal  conciufion.  It  is  not  by  medicine 
chiefly,  but  by  regulation  of  diet,  that  aflimula- 
tion  is  to  be  infured.  There  cannot  be  hope  of 
amendment  while  free  indulgence  is  given  to  a 
luxurious  appetite* 

The  ufe  of  bitter  and  Simulating  medicines 
becomes  lefs  precarious,  when  it  is  conjoined 
with  means  by  which  a  plethoric  tendency  is 
avoided  and  fecretion  promoted.  Among  thefe 
may  be  enumerated  regular  exercife,  which  is, 
of  itfelf,  a  principal  mode  by  which  digeftion 
may  be  improved.  It  maintains  external  cir- 
culation and   univerfal  action.     By  making  a 
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WafTe  of  fluids,  it  renders  a  greater  fupply  ne- 
fcefjTary,  and  the  digeftive  powers  are  exerted  to 
fatisfy  the  demand. 

There  are  many  medicines  tiiat  contribute  to- 
wards freedom  of  fecretion :  one  of  the  befl  is 
farfaparilla,  whofe  operation,  infenfible  in  its 
progrefs,  although  fure  in  the  end,  is  never  in- 
jurious to  the  body,  but  generally  beneficial. 
To  a  decoction,  of  which  farfaparilla  was  the 
chief  ingredient,  Sydenham  has  afcribed  the 
virtues  of  preventing  both  gout  and  gravel.  It 
is  uniformly  innocent,  and  frequently  efficacious, 
in  removing  morbid  affection.  While  it  pro- 
motes natural  functions,  efpecially  of  the  glan- 
dular kind,  and  tends  admirably  to  the  right 
condition  of  the  fkin,  it  diminimes  the  unna- 
tural exertion  of  a  feverifn  habit.  There  is  fre- 
quently fome  care  neceflary  to  prevent  it  from 
becoming  flatulent.  When  conjoined  in  decoc- 
tion with  the  refinous  woods,  it  is  rendered 
more  grateful  to  the  flomach,  while  the  Si- 
mulating properties  of  the  other  articles  are 
diverted  of  rifque. 

Antimonials  and  mercurials  may  be  fucceff- 
fully  exhibited  in  fmail  dofes,  fo  as  to  operate 
with  good  effect  on  the  fecretory  organs  in  ge- 
neral, and  the  capillary  enhalants  on  the  fur- 
face.     Neutral  faits  are  likewife  of  advantage* 
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and  the  alkaline  bafis  of  fuch  falts  is  of  great 
avail.  Warm  bathing,  or  the  application  of 
vapour  to  the  body,  may  be  employed  in  many 
cafes  with  particular  benefit.  Remedies  of  this 
kind  are  not  only  of  fervice  in  guarding  againfr. 
the  injuries  that  might  refult  from  bitter,  af- 
tringent,  and  ftimulating  medicines,  employed 
with  a  view  towards  increaiing  the  digeftive  fa- 
culties, but,  when  acid  is  fuperabundant*  con- 
tribute greatly  towards  the  prevention  of  that 
accumulation  which  is  the  occafion  of  difeafe. 
We  have  feen  that  accumulation  is  not  pofi- 
tively  the  fource  of  gout,  but  becomes  one  of 
the  mod  active  coadjutors  of  its  firft  caufe. 

While  meafures  are  purfued  for  the  preven- 
tion of  acidity,  it  is  obvious,  that  the  ufe  of  acids 
in  diet,  or  in  the  liquors  that  are  drank,  muft 
be  put  under  ftricft  limitation,  or  entirely  pro- 
fcribed.  The  habit  of  employing  acids  may 
be  almoft  confined  to  the  ufe  of  fruits  and  of 
fermented  liquors.  Fruits,  from  the  profufion 
with  which  they  are  fcattered  upon  the  earth, 
and  the  avidity  with  which  they  are  defired,  may 
be  confidered  as  part  of  that  provender  which 
is  furniihed  by  nature.  Fermented  liquors  are 
the  products  of  art,  but  not  to  be  objected  to 
on  that  account.  Man  was  not  intended  to 
live  in  a  ftate  of  nature — he  is  endowed  with 

facul- 
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faculties  that  were  to  be  exerted  in  the  modifi- 
cation and  diftribution  of  objects  for  his  own 
gratification  and  advantage.  Artificial  life  is  his 
proper  element ;  in  the  purfuit  of  it,  however,  he 
may  fometimes  be  difqualified  for  what  would  be 
adapted  to  a  condition  of  nature,  and  not  unfre- 
quently  his  endeavours  at  refinement  may  lead  to 
his  own  detriment  and  defiruclion. 

That  fruits  are  defigned  to  be  a  part  of  the 
food  of  man  cannot  be  doubted.  In  flomachs 
adapted  to  the  ufe  of  them,  they  afford  nou- 
rifhment,  and  are  conducive  to  health.  Such 
as  may  be  fuppofed  to  be  intended  to  be  eaten, 
contain,  when  in  a  Hate  of  perfect  ripenefs,  very 
little  acid,  and  that  which  remains,  is  regarded 
as  capable  of  undergoing  the  digeftive  procefs, 
fo  as  to  be  altered  in  its  properties  before  it  can 
have  palTed  from  the  ftomach.  But  when  the 
powers  of  that  vifcus  happen  to  be  deficient, 
or  unfuited  to  the  aflimulation  of  fuch  matter, 
the  full  effect  of  the  acid  is  exerted  upon  the 
inteftinal  canal,  the  liver,  and  the  fluids  of  the 
body.  This  is  not  the  only  inconvenience  :  the 
pulp  or  mucilage,  in  common  with  vegetable 
fubftances,  is  liable  to  thefe  fermentations,  from 
which  proceed  acidity,  flatulency,  and  other 
fymptoms  of  derangement.      In  this  manner  ar- 

N  3  ticks, 


E       1*2      J 

tides,  which  to  a  found  digeftion  are  not  only: 
innocent  but  whoiefome,  become  pregnant  wiihj 
mifchief  when  the  aflimulating  faculties  are  de- 
fective or  impaired. 

Fermented  liquors,  from  their  imprefFions 
upon  body  and  mind,  may  be  ranked  among 
the  higheft  luxuries  which  human  induftry  has. 
been  able  to  provide.  The  art,  however,  of 
fermentation  is  one  of  thofe  which  may  be 
faid  to  be  prcfecuted  as  much  to  the  prejudice, 
as  to  the  advantage  of  mankind  :  its  products* 
too  uniformly  grateful,  are  apt  to  be  abufed. 
Acidity  is  one  objection  to  which  many  are  li- 
able, and  thofe  that  have  the  leafl:  of  it  mould 
be  preferred  when  there  is  difeafe  from  preva- 
lence of  acid.  Soft  ale  may  be  an  innocent 
beverage,  when  cyder  would  prove  extremely 
injurious  -y  or  madeira  a  fafe  and  grateful  fti- 
mutant,  when  even  a  few  glalTes  of  French 
wine  would  occafion  fenfible  detriment.  A 
tendency  to  run  readily  into  fermentation  in 
the  firft  pafTages,  is  a  quality  of  the  weaker  fer- 
mented liquors,  and  fhould  preclude  many  from 
the  ufe  of  them.  Good  malt  liquor  is  fcarceljr 
fubject  to  exception  on  any  other  ground ;  but 
this  alone  is  frequently  fufficient  to  make  a  ne- 
ccflity  for  perfect  abfrinence  from  it ,  and  un- 
fortunately 
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fortunately  even  the  founder!:  wine,  in  a  ftate 
of  dilution  with  water,  will  fometimes  be  apt 
to  run  into  the  fame  error,  when  the  functions, 
by  which  common  fermentation  mould  be  re- 
fitted, are  very  incomplete.  The  diftilled  pro- 
duds  from  fermented  liquors  are  exempt  from 
the  defects  of  acidity  or  acefcency,  but  open  on 
other  accounts  to  weighty  objections,  which 
render  necefTary  the  moil  guarded  circumfpec- 
tion  in  the  ufe  of  them. 

Jt  may  perhaps  be  contended,  that  acids  are 
not  only  innocent  towards  many  habits,  but 
ufed  with  advantage  in  food  and  medicine. 
Although  reflection  upon  the  nature  of  the  bile, 
and  its  important  functions  depending  upon  its 
faponaceous  properties,  mould  dilfuade  from  the 
inconfiderate  ufe  of  acids,  it  is  far  from  the  de^ 
fign  of  this  work  entirely  to  expunge  them  from 
the  catalogues  either  of  luxury  or  medicine. 
Under  many  circumftances,  the  moderate  em- 
ployment of  them  may  be  not  only  inofFenfive 
but  falubrious.  The  acid  of  fruits  and  vege- 
tables is  fcarcely  to  be  confidered  as  an  acid  in 
its  effects,  when  the  powers  of  the  ftomach 
are  adapted  to  its  aflimulation.  Other  acids 
are  not  perhaps  unfufceptible  of  change  in  the 
oeconomy,  as  acids  in  general  are  compounded 
bodies.  Under  particular  ftates  of  habit,  their 
N  4  decora* 
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decompofition  may  be  effected  by  the  animal 
powers  in  the  ftomach,  or  in  the  circulation, 
and  their  constituent  elements  diftributed  to 
other  purpofes.  The  tranfmutation,  or  new- 
modification  of  the  particles  of  acid  by  the 
fyftem,  is  a  doctrine  ingenioufly  fuflained  by 
Dr.  Beddoes,  in  his  refined  fpeculations  re- 
flecting the  extenfive  influence  of  oxygene, 
and  of  fubflances  in  which  it  is  contained.  In 
regard  to  all,  however,  but  vegetable  acid,  it 
is  to  be  confidered  as  an  idea  ftanding  at  prefent 
upon  no  better  balls  than  conjecture,  although 
the  admiffion  of  it  would  fometimes  be  con- 
venient in  accounting  for  different  effects  from 
acidity,  on  the  ground  of  inequality  in  the 
powers  of  decompofition. 

But  without  depending  upon  fuch  decompo- 
fition and  new  elementary  arrangement,  which 
with  refpect  to  many  acids  is  improbable,  and 
which  even  the  different  kinds  of  vegetable  acid 
frequently  evade,  acids  are  fometimes  ufeful 
remedies  in  difeafe.  They  may  be  numbered 
among  the  moft  effectual  fedatives  to  inflamma- 
tory action,  and  are  entitled  to  confiderable 
praife  in  haemorrhages,  whether  active  or  paf- 
five.  While  they  tend  to  lefTen  the  caufe 
of  unnatural  impulfe,  they  exert  a  mild  aftrin^ 
gency. 

Acids 
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Acids  have  been  extolled  in  medicine  as  an- 
tifeptics  :  they  certainly  are  of  avail  in  many 
cafes  where  feptic  tendency  has  been  fufpected. 
But  it  may  admit  of  difpute,  whether  the  prin- 
pal  benefit  be  from  refitting  the  malignant  bias 
of  putrefactive  ferment,  or  from  fedative  powers 
allaying  inflammatory  irritation  which  difpofes 
to  diffolution,  alarming  and  rapid  in  proportion 
to  its  violence.  That  the  antifeptic  operation 
may  depend  upon  the  fedative  virtue,  is  rendered 
probable  by  reflecting  upon  the  different  effects 
of  ftimulating  anti-putrefcents,  which  are  not 
employed  with  univerfal  fecurity,  but  in  nu- 
merous inftances  caufe  aggravation  of  an  evil, 
proceeding  as  often  from  error  of  action  and  ex- 
traordinary excitement,  as  from  mere  languor 
and  debility  of  the  animal  functions.  There  is 
not  any  thing  in  phyfic  concerning  which  it  is 
neceflary  to  make  more  correct  diftinction  than 
in  refpect  to  extreme  proftration,  depreffion,  and 
irregularity  of  action*  of  which  a  phlogiftic 
flate,  with  appertaining  congeftion  to  the  brain, 
or  fome  other  vital  organ,  is  not  lefs  commonly 
the  fource,  than  a  low  and  properly  feptic  con- 
dition of  the  habit. 

Acids  are  applicable  to  fome  cafes  of  ftomach 
diforder,  and  may  be  turned  to  account  in  re- 
storing the  digeftive  faculties.     When  from  ac- 
cidental 
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cidental  irritation  there  is  an  augmented  fecre^ 

tion   of  bile,    which   afcends    to   the   ftomach, 

and  difplays   itfelf    by   naufea    and    vomiting, 

acids,    by  decomposing    the  offending  matter, 

fometimes   diminifh  the   inconvenience.      Too 

often,  however,  the  caufe  of  fuch  increafed  fe- 

cretion  is  predominating  acidity,  and  the  bile, 

when   thrown  up,    is  already   decompofed :    it 

appears  a  fluid  not  yellow,    faponaceous,    and 

vifcid,    but  green,  and  brittle.      The  mineral 

acids  tend   to  promote  the  natural  operations 

of  the  flomach,  and  may  become  correctors  of 

acidity.     By  giving  tone   to   that   organ,   they 

may  prevent  a  production  of  acid,  wrhich  would 

perhaps  in  quantity  have  been  ten  times  greater 

than  that  which  has  been  ufed  medicinally.     Of 

this  nature  may  be  the.  effects  of  a  few  drops 

of  vitriolic  or  muriatic  acids,  which,  as  foon 

as  they  enter  the  duodenum,  are  neutralized  by 

the  bile,  and  become  inert. 

The  action  even  of  acids  upon  the  liver,  when 
obstruction  is  a  difeafe,  may  be  fuppofed  fome- 
times to  prove  fecondarily  beneficial;  as  in 
certain  ftates  of  diforder  an  increafe  of  de- 
rangement will  ftimulate  the  restoring  facul- 
ties to  exertion,  and  conduct  to  thefe  confti- 
tutional  proceffes  by  which  oppression  is  over- 
come,     In  the  fame  manner,  a  copious  intro-? 

duct  ion 
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duelion  of  acid  may  produce,  in  a  diforderqj 
habit,  a  regular  fit  of  gout  which  fhall  termi- 
nate in  found  health.  But  although  circuitous 
and  accidental  advantages  may  fometimes  occur, 
acids  are  to  be  ufed  with  the  mod  jealous  cau-^ 
tion  in  fuch  cafes.  They  are  indirect  and  un- 
certain remedies  of  dubious  operation,  and  feU 
dom  can  be  innocent  if  they  are  not  of  advan- 
tage. 

It  is  not   from  a   little  vinegar,  or  a  fmall 
quantity  of  acid  in  medicine,  that  much  mif- 
chief  is  in  general  to  be  apprehended,  but  even 
the  moil  refh'icled   ufe  of  acids   is  precarious 
where  acidity  abounds.     Many,  whofe  fluids  are 
framed  to  yield  but  a  fmall  portion  of  lithifiac 
matter,  may  indulge  in  acids  without  incurring 
rifque   of  gravel  or   gout  ;  and  from  cuftom 
the  fecretion  by  the  liver  may  be  in  a  certain 
plegree  accommodated  to  fuperabundant  acid  in 
the  canal,  as  there  is  in  the  oeconomy  a  won- 
derful faculty  of  being  reconciled  to  artificial 
circumflances ;   yet  it  may   in  general   be  re- 
marked, that  acid  medicines,  or  compofitions  in 
which  acidity  predominates,  do  not  well  accord 
with  habits  that  are  predifpofed   to  gout,  to 
gravel,  or  to  biliary  concretions.      That  they 
are  too  cold  for  the  flomach,  is  the  vulgar  lan- 
guage  by  which  patients   exprefs  the   injury 

the/ 
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they  have  experienced.  Acids  may  be  inno- 
cent towards  a  clear  and  florid  countenance, 
but  are  not  well  fuited  to  a  fallow  complexion 
and  jaundiced  eye.  To  fuch  confbitutions,  al- 
kalis and  the  earths  termed  abforbent  are  better 
adapted.  It  is  impoffible  to  read  without  con- 
cern of  fuch  a  man  as  Dr.  Johnfon  perpetually 
(ipping  acid  or  acefcent  liquors,  while  he  was 
groaning  under  the  anguifh  of  gravel,  or  Hiding 
into  a  fatal  dropfy  which  probably  proceeded 
from  a  morbid  liver,  to  the  diforder  of  which  his 
unfortunate  indulgence  was  adding  ftrength. 

In  favour  of  acids  it  mould  be  ftated,  that 
they  do  not  add  to  the  evils  of  plethora,  but 
rather  tend  to  obviate  its  occurrence ;  and  that 
the  quantities  of  aqueous  fluid,  which  generally 
go  along  with  them,  contribute  fo  much  to  the 
dilution  of  the  urine  as  to  make  fome  amends 
for  the  precipitation  of  lithifiac  acid.  In  pro- 
portion as  the  urine  is  diluted,  a  larger  quantity 
of  that  acid,  although  feparated  from  the  mat- 
ter with  which  it  mould  be  combined,  will  re~ 
main  fufpended,  or  in  a  Hate  of  Ample  folution. 
Acids  then  are  not  without  merits.  Their  con- 
demnation is  not  intended  to  be  unqualified, 
although  they  are  generally  prejudicial  under 
particular  circumftances.  In  phyfic  it  has  been 
much  a  faihion  to  make  of  every  new  principle 

an 
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an  indifcriminate  application,  which  is  the  banc 
of  improvement.  Syftems  that,  under  proper 
confinement,  were  flrictly  juft,  have  often  been 
brought  into  contempt  and  neglect  by  the  dis- 
appointment and  difguft  enfuing  from  abfurd 
and  inappofite  extenfion  to  points  which  they 
could  not  comprehend. 

If  attention  to  methods,  by  which  the  proper 
action  of  the  ftomach  is  promoted,  be  accom- 
panied with  neceifary  regard  to  diet,  and  with 
guarded  abflinence  from  acids,  fuperabundant 
acidity  in  the  primae  viae  may,  in  general,  be 
avoided.  When,  however,  the  tendency  to  dis- 
order is  exceflive,  or  has  been  of  long  Hand- 
ing— when  it  proceeds  from  digeftive  faculties 
too  much  vitiated  or  debilitated  to  be  effectually 
recovered — when  it  is  connected  with  difeafe 
which  cannot  be  removed,  or  with  irritability 
and  anxiety  of  temper  which  regulation  cannot 
reach,  common  fermentation  in  the  vegetable 
portion  of  diet  will  be  unavoidable,  and  there 
will  be  a  formation  of  acid  in  fpite  of  every  en- 
deavour to  prevent  it.  In  fuch  cafes,  it  be- 
comes neceflary  to  fecure  againft  the  effects  of 
acidity,  by  the  deftruction  of  it.  Alkalis  and 
abforbent  earths  combine  with  the  acid  into  a 
neutral  ftate.  They  are  often  employed  with 
peculiar  benefit,  and  have  even  acquired  the 

repu- 
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reputation  of  folvents  for  concretions  in  the 
bladder.  But  their  pretenfions  to  be  coniidered 
in  that  light,  together  with  their  general  effects* 
are  of  fufficient  importance  to  be  made  the  fub- 
jecls  of  a  feparate  fection,  concerning  which  the 
epicurean  reader,  weary  of  injunction  refpecling 
requifite  reftriclion  and  abflinence  in  regard 
both  to  diet  and  certain  favourite  acidulous 
compounds,  may  perhaps  be  happy  to  be  in- 
formed that  it  is  the  lafh 
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SECTION    VII. 

Oh    ih$  Power  of    Solvents,    with    general 
Obfervations. 

A  SOLVENT  for  a  ftone  in  the  bladder  is 
one  of  the  grand  defidsrata  of  medicine,  to  the 
attainment  of  which  the  art  and  ingenuity  of 
practitioners  have  always  been  diredted.  Many 
articles  have  enjoyed  a  momentary  reputation, 
for  which  they  were  indebted  merely  to  the  fim- 
plicity  or  ignorance  of  perfons  who  drew  con- 
clufions  in  their  favour  without  any  rational 
acquaintance  with  their  actual  powers,  or  with 
the  matter  on  which  they  mould  operate :  like 
popular  remedies  that  are  often  cried  up  for  the 
day,  and  then  dwindle  into  inactivity  or  appear 
deftitute  of  virtue,  they  have  in  fucceffion  re- 
turned to  the  obfcurity  from  which  they  fprung. 
But  alkalis  are  to  be  excepted  from  the  fate  of 
common  oblivion*  to  which  folvents  of  various 

defcrip* 
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defcriptions  have  been  configned.  They  have 
not  always  been  held  in  equal  refpect;  for  at  dif- 
ferent times  they  have  been  in  high  eftimation, 
and  have  afterwards  fallen  into  difcredit.  In 
general,  however,  they  have  maintained  a  de- 
cree of  character,  which  has  been  the  fource  of 
fame  and  fortune  to  fome  by  whom  they  were 
fecfetly  adminiftered,  and  would  appear  to  im- 
ply a  portion  of  fuccefs,  without  which  they 
mud  foon  have  fhared  neglect  with  the  others. 

The  folvent  character  of  alkalis  lays  claim  to 
greater  attention  from  feeming  to  have  depended 
more  upon  experience  than  theory.  The  de- 
ductions of  reafon  were  generally  againft  them, 
and  have  been  employed  for  the  fubverfion  of 
properties  to  which  the  faculties  of  reafon  could 
not  be  reconciled.  It  may  be  a  matter  of  dif- 
pute,  whether  the  rejection  of  their  title  to  fol- 
vent virtues  has  been  made  upon  the  juft  ground 
of  inefficacy,  or  from  falfe  deduction  fupported 
by  miftaken  notions  of  the  nature  of  calculi. 
Mifconception,  or  the  error  of  argument  that 
is  raifed  upon  unjuft  pofition,  will  fometimes 
prevail  over  the  teftimony  of  obfervation  and  ex^ 
perience. 

When  calculi  were  fuppofed  to  be  an  earth, 
of  which  the  particles  were  kept  together  by 
animal  mucus,  it  appeared  improbable  that  al- 
kalis, 
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kalis,  after  many  opportunities  of  being  fatu- 
rated  with  mucilaginous  matter  during  a  tedi- 
ous  circuit,  fliould  arrive  at  the  kidnies  in  con- 
dition for  uniting  with  any  portion  of  the  ce« 
menting  medium,  and  it  was  obvious  they  could 
riot  act  upon  that  kind  of  calcareous  fubftance, 
which  was  then  conceived  to  be  the  bails  of  the 
flone.  But  when  the  real  nature  of  urinary  con- 
cretions, with  the  mode  and  caufes  of  depofi- 
tion,  is  confidered,  the  operation  of  alkalis  upon 
calculi  in  the  bladder  will  not  be  thought  fo 
unlikely  or  remote.  If  the  fource  of  concretion 
be  a  redundancy  of  acid,  it  cannot  be  denied 
that  an  alkali  may  be  exhibited  for  the  effectual 
correction  of  it.  Whether  the  acidity  be  from 
the  nrft  pafTages,  or  from  caufes  within  the  cir- 
culation, alkalis  may,  in  that  refpect,  be  ren- 
dered of  certain  avail.  They  may  be  made  to 
fuperabound  in  the  fluids  :  there  could  not  then 
be  any  deposition  of  lithifiac  acid.  The  petri- 
fying quality  of  the  urine  being  deftroyed,  there 
muft  be  an  end  to  chry  Utilization ;  and  as  the 
calculus  is  foluble  in  water*  a  very  flow  but  gra- 
dual diminution  might  be  effected,  by  the  urine 
itfelf  not  now  containing  any  redundant  acid. 
For  it  is  a  fact,  that  natural  urine,  not  only* 
does  not  of  its  own  accord  make  a  depofite  of 
lithifiac  matter  when  air  is  fhut  out,  but  in 

O  the 
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the  heat  of  the  body  is  capable  of  uniting  with 
a  minute  proportion,  fo  as  to  become  the  fol- 
vent  of  a  ftone. 

Such  would  be  the  effect  from  urine  of  which 
the  petrifying  procefs  was  fuperfeded ;  but  if 
an  alkaline  impregnation  can  be  conveyed  to 
that  fluid,  its  qualities  of  folution  will  be  ren- 
dered more  confidcrabie ;  and  that  an  alkaline 
impregnation  may  be  communicated,  is  capa- 
ble of  demonftration  by  a  very  fafe  and  eafy 
experiment.  Half  a  drachm  of  common  kali 
preparatum,  or  fait  of  tartar,  exhibited  in  a  glafs 
of  water  every  two  hours,  will  become  very 
manifeft  in  the  urine  after  the  third  or  fourth 
dofe.  It  will  firft  be  perceived  by  a  precipita- 
tion of  the  earth  that  is  combined  with  acids 
in  the  fluids.  I  have  obferved,  after  a  faw 
hours,  that  not  only  the  whole  of  that  earth 
was  precipitated,  but  the  alkali  redundant  in 
a  fufficient  degree  for  giving  a  green  colour 
to  the  fyrup  of  violets.  The  precipitate  of 
earth  appears,  not  merely  in  the  urine  when  cold, 
like  a  lithifiac  fediment,  but  in  that  fluid  as 
it  flows  from  the  bladder.  It  is  a  white  powder, 
which  fettles  almoft  immediately  to  the  bottom, 
and  is  readily  foluble  in  acids. 

The  folvent  powers  of  urine  would  not  be 
much  increafed  by  the  prefence  of  mild  alkali, 

fuch 
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fuch  as  was  mentioned  in  the  laft  experiment  •, 
the  attraction  of  carbonic  acid  to  alkalis  being 
ftrongerthan  that  of  lithiliac  matter  $  and  cauftic 
alkalis,  by  therrifelves,  are  held  to  be  too  acri- 
monious for  internal  exhibition.  But  cauftic 
alkalis  may  be  conveyed  to  the  urine,  in  con- 
junction with  fomething  by  which  they  are  lefs 
attracted  than  by  the  acid  of  urinary  concre- 
tions. They  may  be  united  with  oily  or  mu- 
cilaginous fubftances,  from  which  they  will  fe- 
parate  to  combine  with  lithiliac  acid.  The 
compound  of  an  alkali  with  any  matter,  to- 
wards which  it  is  not  drawn  by  fo  ftrong  an 
affinity  as  to  concreting  acid,  will  form  a  men- 
ftruum,  by  which,  if  carried  to  the  urinary 
pafTages,  a  ftone  in  the  bladder  will  be  dif- 
folved. 

With  a  view  of  afcertaining  the  compara- 
tive degrees  of  attraction  to  alkalis  between 
exprelTed  oils  and  concreting  acid,  I  made  the 
following  experiment :  A  folution  of  foap  was 
prepared  by  boiling  twenty  grains  of  fapo  amyg- 
dalinus  in  two  ounces  of  rofe- water,  and  as  fbon 
as  it  had  been  removed  from  the  fire,  five  grains 
of  the  chryftals  of  pure  lithifiac  acid  were 
added  to  it.  Upon  agitating  the  vial,  I  ob- 
ferved  that  there  was  an  evident  decompofU 
tion  of  the  foap  ;  for  the  fluid,  which  till  then 

O2  had 
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had  been  nearly  tranfparent,  became  in  appear^ 
ance  like  cream.  The  reparation  of  the  oil 
was  not  fo  complete  as  it  would  have  been  if 
any  of  the  common  acids  had  been  employed. 
The  particles  neither  arofe  to  the  furface  or 
fubfided  to  the  bottom.  The  mixture,  in  which 
the  ingredients  remained  blended  together,  had 
a  ftrong  refemblance  to  the  milky  compounds 
produced  by  agitating  exprelfed  oil  with  a  di- 
luted folution  of  alkali  impregnated  with  car- 
bonic acid.  The  alteration,  however,  was  fuf- 
ficient  to  point  out  a  chemical  change,  and  in 
a  fhort  time  the  lithifiac  acid  was  entirely 
difTolved.  If  the  urine,  therefore,  can  be  ren- 
dered a  faponaceous  fluid,  it  will  become  a 
menftruum  for  a  calculus. 

When  an  alkali,  either  by  itfelf,  or  in  con- 
junction with  any  matter  to  which  it  has  not 
fo  ftrong  an  attraction  as  to  the  native  acids 
of  the  body,  has  been  received  into  the  fluids, 
the  firft  effect  from  it  mufl  be  a  decompoii- 
tion  of  the  earthy  falts.  A  portion  will  be  ex- 
pended in  uniting  with  the  acids  from  which 
the  earths  have  been  detached  :  but  if  the  quan- 
tity exhibited  be  more  than  fufficient  for  the 
faturation  of  thefe,  the  other  part  will  remain 
unaltered,  and  may  be  fecreted  by  the  kidnies. 
Thus,    from  theory,  we  might  conclude,  that 

the 
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the  urine  may  be  impregnated  with  fubftances 
of  this  kind,  and  experiment  accords  with  de* 
dilation.  An  inconfiderable  portion  of  alkali 
taken  into  the  ftomach,  will  convert  the  urine. 
from  a  condition  of  fuperabundant  acidity,  under 
which  there  is  a  lithifiac  fediment,  and  an  emif-* 
fion  of  foetid  vapour,  to  a  ftate  of  neutrality, 
remaining  tranfparent  when  cold,  and  without 
any  offenfive  odour.  A  larger  quantity  becomes 
more  manifeft  by  a  precipitation  of  earth.  Let 
any  incredulous  lithifiac  fubjecl:  make  the  trial, 
and  he  muft  be  fatisfied  with  the  event. 

It  appears  from  the  obfervations  of  many 
authors,  who  have  made  report  concerning  the 
effecl:s,  of  alkaline  preparations  as  adminiftered 
by  Mrs.  Stephens  and  others,  that  the  urine 
flowing  from  the  body  has  been  found  to  con-* 
tain  a  white  powder,  of  which  great  quantities 
have  fometimes  been  collected.  This  powder 
}ias  ufually  been  confidered  as  part  of  a  con- 
cretion, or  as  gravel  that  had  been  lodged  in 
the  paflages  until  brought  away  by  the  alkali. 
It  is,  however,  very  different  in  properties  from 
the  lithifiac  acid*  and  agrees  in  every  refpedt 
with  the  earth  that  may  b§  precipitated  from 
urine,  by  adding  an  alkali  to  it  when  dif^ 
charged.  The  vulgar  error,  of  fuppofing  it 
the  matter  of  gravel,  is  one  of  the  many  cir-,. 
O  3  cumftajicesL 
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cumfrances  which  yield  teilimony  of  the  fu- 
perficial  reflection,  or  extreme  ignorance,  in 
regard  to  every  thing  that  had  relation  to  the 
difeafe ;  and  as  calculous  matter,  I  believe^ 
it  has  been  confidered  by  all  who  have  treated 
of  the  operation  of  alkalis, 

A  fimilar  fedi merit  of  earth  may  naturally 
take  place  under  particular  circumflances  of 
the  body.  In  feveral  cafes  I  have  obferved 
it  on  the  day  fucceeding  an  exceftive  indulgence 
in  intoxicating  liquors,  when  the  ftomach  has 
been  difordered  to  the  occasion  of  moil  dif- 
treffing  ficknefs,  and  an  immenfe  fecreticn  of 
the  biliary  fluid.  In  fuch  inflances,  it  may 
be  owing  to  the  redundancy  of  bile  becoming 
confpicuous  in  the  urine  by  its  alkaline  prin- 
ciple :  and  the  effect  furnifhes  prefumption  of 
the  great  influence  of  the  liver  in  refpect  to 
the  proportions  of  acid  and  alkali  in  the  fluids. 
But  it  may  be  faid,  that  the  yellow  colour  of 
the  bile  mould,  at  the  fame  time,  be  conveyed 
to  the  urine,  as  when  bile  is  abforbed  from  the 
duels  of  the  liver,  or  from  the  gall-bladder. 
That  colour,  although  it  pervades  every  thing 
in  the  alimentary  canal,  does  not  naturally  pafs 
from  the  intefiines.  It  is  not  ufually  perceived 
in  the  contents  of  the  lacteals  :  perhaps  it  may 
be  loll  in  the  moment  of  abforption,  and  dur- 
ing 
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ing  the  paffage  of  fluids  through  the  mem- 
branes of  the  inteftine  into  the  abforbent  vef- 
fel.  Tinges  from  other  matters,  to  the  new 
modification  of  which  the  powers  may  not  be  ade- 
quate, are  frequently  tranfmitted  5  but  the  chyle 
does  not  appear  to  receive  any  colour  from  the 
fluid  of  the  liver.  It  feems  not  improbable  that, 
in  the  inteftine,  a  portion  of  the  alkali  of  the 
bile  is  transferred  from  the  refin,  which  de- 
fcends  under  an  excrementitious  form,  to  fome 
oily  or  mucilaginous  product  of  digeftion, 
with  which  it  is  connected  in  that  milk-like 
compofition  called  chyle.  From  the  chyle  it 
may  be  taken  up  by  a  native  acid  in  fome 
other  part,  where,  by  a  new  modification  of  its 
concomitant  matter,  there  is  a  further  progrefs 
towards  the  perfection  of  blood,  or  the  com- 
pofition of  animal  fibre. 

Some  of  thefe  milky  fluids,  and  milk  itfelf 
in  particular,  while  they  contain  latent  acids, 
which  fermentation  can  difplay,  or  ingenuity 
extract,  are,  in  their  natural  Hate,  rather  of  an 
alkaline  quality,  and  appear  to  comprehend  fixed 
alkali  in  conjunction  merely  with  fomething 
gummy  or  refinous,  or  with  the  matter  of  oil 
or  mucilage.  Milk  feems  to  faturate  a  fmali 
portion  of  acid,  and  its  coagulation  by  acids 
may  be  in  part  owing  to  the  abftraction  of  alkali, 
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by  which  the    mucilaginous    matter  was  fuf~ 
pendecL  Quere^  May  not  rennet,  which,  although 
not  of  itfelf  an   acid,  yields   a  whey  not   un-, 
fimilar  tp    that   obtained   by   acids   when   the 
exact  portion  of  acid  which  is  accurately  ne- 
ceffary  for  perfect  coagulation  is  employed,  be 
a  fpecies   of   matter   which   furnifhes  a  balls* 
that  by  unipn  with  fomething  in  the  interval 
before    coagulatipn  -  takes  place,   for   its  effect 
is  not  immediate,  becomes  an  acid  in  the  pro- 
portion that  is  wanted  ?— or  in  milk  may  not  be 
the  bafis,  to  which  the  rennet  may  convey  an 
acidifying  principle  ?     The  extraordinary  coagu- 
lating powers   of    this   matter   have   not  beer; 
perfectly  elucidated,  and  might  make  a  fubjecl: 
of  curious  invefligatipn.     In  coagulation  in  ge- 
'neral,  it  mull  be  conceived,  that  the  coagulant, 
or  a  part  of  it,  unites  with  the  coagulum,  fo  as, 
to  render  it  incapable  of  continuing  combined 
with  the   water  that  is  thrown  off;  or  that  it 
joins  with  the  aqueous  portion,  fo  as  to  caufe 
a  precipitation  of  the  folid  fubllance,  according 
to  the  laws  of  lingle  or  dpuble  decpmpolition  i 
or  that  by  means  of  a  prpcefs,  which  may  be 
conlidered  as  a  kind  of  fermentation,  it  gives; 
occalion   tp    the   formation    of  new    products, 
towards  the  compofition  of  which  its  own  ele- 
ments, under  different  modification,  may  be  ap- 
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plied,  and  by  which  one  or  other  of  the  firft 
mentioned  alterations  is  effected.  When,  as  in 
the  cafe  of  rennet,  the  neceffary  quantity  is  fp 
fmali  as  to  appear  to  operate  by  magic,  and  a 
period  intervenes  between  the  application  and 
effect,  the  generation  of  fome  new  body  may 
readily  be  fufpected. 

The  circumftance  of  milk,  the  rfatural  food 
of  the  early  part  of  life,  a  kind  of  food  of 
itfelf  fufficient  for  the  molt  per  feci:  fuftenance 
of  the  body  under  every  ftage,  appearing  to  in- 
cline to  fuperabundant  alkali,  might  be  brought 
forward  as  a  flrong  argument  againft  acids  :  for, 
although  it  is  acefeenr.  if  left  to  fpontaneous 
fermentation,  it  is  unfuited  to  the  digeflive 
powers,  when  any  acid  is  produced  from  it 
in  the  ftomach.  Bus  the  mcniiuii  of  chyle  and 
milk  has  occafioned  a  conjectural  digreflion 
from  which  it  is  time  to  return,  or  the  reader's 
patience  may  be  exhaufted  before  he  gets  to  the 
end  of  the  few  remaining  pages. 

Not  uncommonly  on  the  day  after  a  debauch, 
iithifiac  acid  is  redundant  in  the  urine :  but  at 
other  times,  and  efpecially  when  the  epigaftric 
functions  have  been  much  difturbed,  fo  as  to  oc~ 
calion  great  excitement  to  the  liver,  an  abforbent 
earth  is  found  in  a  feparate  ftate.  This  is  a 
circumftance  for  the  me,re  ascertainment  or  con- 
futation 
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filiation  of  which  every  man  may  not  be  in* 
clined  to  an  experiment  on  himfelf,  becaufe,  al- 
though the  neceflary  trial  would  be  fimple,  and 
not  liable  to  much  error  in  the  execution,  the 
confequences  might  be  complex  and  inconveni- 
ent. Yet  there  are  few  men,  even  in  the  fe- 
rious  and  folemn  profefiion  of  phyfic,  to  whom 
opportunities  will  not  fometimes  occur  of 
drawing  conclusions  de  prepriis  perfonis.  During 
fea-ficknefs  there  is  frequently  an  augmented 
fecretion  of  bile  in  high  degree,  and  of  long 
continuance,  I  have  not  had  an  opportunity  of 
infpecting  the  urine  at  that  time,  but  fhould  not 
be  furprifed  to  find  that  earth  was  fometimes 
in  a  ftate  of  precipitation  from  alkali  being 
redundant.  I  think  I  have  feen  a  difpofition 
to  the  fame  appearance,  or  at  Ieaft  a  diminu^ 
tion,  in  the  quantity  of  a  cuftomary  lithifiac 
fediment  from  the  operation  upon  the  liver  of 
a  violent  emetic, 

A  fuperabundance  of  alkali  may  perhaps 
happen  in  particular  habits,  and  caufing  a 
precipitation  of  earth  might  be  fuppofed  to  be- 
come the  fource  of  concretion  in  different  parts, 
and  even  of  a  difeafe  correfponding  in  its  na- 
ture with  gout.  It  was  admitted  that  there 
are  inftances  of  mixed  concretions,  which  ap- 
pear to  be  compounded  of  lithi$ac  matter  and 
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gn  earth,    while    volatile  alkali  and  earbonie 
acid  fuperabound  in  the  urine,      Id  does  noE 
appear,   however,    that    actual    concretion   has 
ever  been  produced  by  the  rnoft  liberal  medi- 
cinal ufe  of  alkalis.     Simple  animal  earth  has 
little  difpolition  to  get  into  a  chryflalline  lhape, 
but  mixes  rather  with  water  into  a  mucilaginous 
confidence.      And  entirely  unfounded  are  the 
notions   that  have  been  entertained,  of  alkalis 
caufing  a  cUflblved  Hate  of  the  fluids.     By  a 
pendency  to  correct  indigeftion  and  the  errors 
of  acidity,   tfiey    conduce  to  the  proper  ope- 
rations of  the  alimentary  canal  and  its  appen^ 
dages,  upon  the  condition  of  which  the  func- 
tions pf  the  whole  fyltem  have  much  depend- 
ance;    while  their  difpolition  to  increafe  eva- 
cuation by  the  emunctpries  in  general,  is  fecurity 
againft  injury  from  an  accumulation  of  earth. 
They  may  be  enumerated  among  the  molt  ef- 
fectual guards  againft  the  retention  of  matter 
that  ought  to  he  discharged.     In  difeafes  pro- 
ceeding frqm  redundancy  of  a^cid,  they  would 
be  pf  intrinlic  value  on  this  account,  independ- 
ent of  their  counteracting  the  primitive  fource : 
and  it  Hands  on  numerous  records  that,  with 
few  exceptions,  the  general   health  of  perfons 
under  a  judicious  courfe  of  alkalis  has  been  im- 
proved.    As  was  laid  of  acids,  it  is  not  to  be 
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fuppofed  that  they  are  equally  adapted  to  every 
conftitution ;  but  in  thofe  particular  habits,  to 
whom  on  account  of  any  affection  from  pre^r 
dominating  acidity  they  are  neceifary,  they  will- 
commonly  be  otherwife  advantageous. 

There  are  feveral  peculiar  morbid  conditions 
under  which  prevalence  of  alkali  has  been  fuf- 
pecled  ;  but  it  may  be  remarked,  that  there  has 
not  often  been  any  certain  authority  for  the  pre- 
emption. A  lithiliac  fediment,  indicating  fu- 
perabundant  acid,  is  common  in  many  com-. 
plaints.  The  fyftem,  under  irritation  and  dif- 
order,  appears  to  incline  to  acidity,  and,  as  was 
formerly  mentioned,  acid  is  frequently  fuper- 
abundant  at  the  end  of  fevers,  during  the  pro- 
grefs  of  which  neutrality  had  continued  exact, 
But  I  believe  3,  fediment  of  earth,  the  certain 
confequence  of  predominating  alkali,  will  not 
generally  be  met  with  under  fome  affections 
that  have  been  confidered  as  alkalefcent.  In 
fcurvy,  the  urine,  as  defcribed  by  Van  Swieten, 
carries  evident  marks  of  redundant  acid.  Urina 
autem  fcorbuticorum  rubra  eft  cum  fediment o  gravi  co- 
piofoi  later i  rubro  contrito*  aut  bolo  rubro  fimili>  quod, 
fedimentum>  Ji  urina  igni  imponitur>  denuo  folvitur. 
Here  is  a  neat  and  accurate  defcription  of  a, 
true  lithiliac  fediment.  In  this  difeafe,  the 
native  acid  of  fruits,  and  acefcent  vegetables, 
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appear  to  be  extremely  adapted  to  the  digeflive 
faculties,  naufeated  by  a  long  continuance  of  vi- 
tiated diet  and  corrupted  air;  but  fimple  acids 
are  not  found  of  much  advantage :  the  others 
are  of  ufe,  not  on  account  of  acidity,  but  as 
being  fuited  to  the  exifting  powers  of  aflimuia- 
tion,  by  which  the  acid  and  mucilage  of  ve- 
getable productions  are  converted  into  proper 
fluids.  From  the  nature  of  the  urine,  and  the 
cuftomary  diminution  of  fecretion  by  the  emunc- 
tories  on  the  furface  of  the  body — a  diminution 
which  is  noticed  in  almoft  every  account — it 
feems  probable  that  alkalis,  which  would  foon 
effect  an  alteration  in  the  urine,  and  whofe 
powers  in  clearing  the  fkin  are  fcarcely  inferior 
to  thofe  of  any  other  medicine,  might  be  em- 
ployed with  better  fuccefs  than  mere  acid. 
But  it  is  dangerous  to  fpeculate  upon  difeafes 
which  a  man  knows  only  by  report.  Perhaps, 
in  malignant  flages  of  the  diforder,  volatile  al- 
kali may  predominate.  Thofe,  to  whom  it  be- 
longs to  have  fcurvy  under  frequent  obfervation, 
may  attend  to  the  urine,  with  a  fair  profpect, 
if  acid  appears  generally  redundant,  of  deriv- 
ing benefit  from  alkalis  with  fuch  conjunctions 
as  individual  circumftances  may  point  out :  they 
need  not  be  intimidated  from  the  trial  by  the 
vulgar  but  fuperficial  notions  of   their  feptic 
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tendency.  It  is  certain  that  they  are  frequently 
blended  advantageoufly  with  other  medicines 
in  cafes  commonly  termed  fcorbutic,  of  which 
many  may  be  regarded  as  flightef  affections  of 
the  fame   nature  with  true  fcurvy. 

I  would  not  maintain  that  Hones  are  often 
capable  of  folution  in  the  bladder.  I  have  not 
had  practical  opportunities  of  making  many 
obfervations  upon  the  folvent  powers  of  alkalis  ; 
as  inftances  of  concretion,  which  have  become 
too  large  to  be  difcharged  with  the  urine,  are 
chiefly  confined  to  the  lower  clafs  of  people, 
who  get  into  hofpitals,  where  they  immediately 
pafs  through  the  common  operation.  But  thd 
effect  of  alkalis  is  fo  far  from  being  improbable, 
that  to  reafon  it  appears  almoft  unavoidable ; 
and  if  they  are  not  commonly  attended  with 
fuccefs,  the  principal  difficulty  will  be  in  ac- 
counting for  their  failure.  It  is  capable  of  the 
cleared  demonftration,  that  the  urine  may  be 
rendered  a  fluid  which  would  be  an  active  men- 
ftruum  for  a  flone  :  what  then  fhould  prevent 
folution  ? 

A  retired  or  unexpofed  pofition  may  be  art 
obftacle  to  that  procefs.  A  calculus  may  fre- 
quently be  precluded,  by  its  fituation  in  the 
body,  from  being  acted  upon  by  folvents.  A 
Hone  pent  up  in  the  kidney,  and  embraced  al- 
moft 


t   207  ] 

rnoft  in  the  extent  of  its  furface  by  the  fubftailcd 
of  that  gland,  of  included  in  a  bag  formed  by 
the  protrufion  of  the  inner  coat  of  the  bladder, 
would  be  in  a  great  meafure  defended  from  any 
menftruum. 

The  chryftalline  hardnefs  of  many  calcfii  is 
unfavourable  to  their  being  diffolved.  A  body 
of  very  firm  aggregation  of  particles  and  com- 
pact texture,  is  not  readily  acted  upon  by  its 
proper  folvent.  Calculi  that  are  porous,  and 
permit  the  penetration  of  water,  mud  be  fug-- 
pofed  more  eafy  of  folution,  than  fuch  as  pre« 
fent  an  impenetrable  furface. 

When  the  petrifying  procefs  is  at  an  end,  1$:  iS 
to  be  feared  that  the  concretion  may  become 
enveloped  in  mucus  adhering  to  its  furface,  vo 
as  abfolutely  to  protect  it  from  the  action  of 
the  urine.  This  is,  perhaps,  a  frequent  occ&ftifa 
of  the  inefficacy  of  folvents,  and  may  be  the 
fource  of  that  relief  from  irritation,  which  is 
generally  obtained  in  a  little  time  after  the  ufe 
of  the  folvent  has  been  commenced.  The  fur- 
face of  the  ftone,  no  longer  prefenting  that  afpe- 
rity  which  attended  upon  every  frefh  coat  of 
recent  chryftals,  becomes  fmooth  by  the  inter- 
vention of  mucus,  and  ceafes  to  caufe  much 
uneafinefs,  but  unfortunately  is  at  the  fame  time 
faved  from  the  operation  of  medicine.   Even  the 

mucilaginous 
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cllaginous  matter  that  is  precipitated  from  trie 
alkali  by  the  lithifiac  acid,  may  become  attached 
to  the  ftone,  after  the  fame  manner  in  which  a 
precipitate  is  ufually  depofited  upon  any  folid 
body  which  has  been  the  caufe  of  precipitation ; 
and  it  may  contribute  towards  an  artificial  coat. 
The  acquirement  of  a  mucilaginous  craft  muft 
be  adverfe  to  fuccefs.  A  free  ufe  of  diluting  li- 
quors, which  of  themfelves  tend  at  leaft  to  pre- 
vent the  increafe  of  a  (tone,  arid  in  which  alone, 
as  cuftomary  vehicles,  have  been  refident  the 
role  virtues  of  fome  reputed  fol vents,  with  as 
\  uch  exercife  as  the  patient's  fituatiori  will  ad* 
it,  may  be  of  fervice  in  obviating  this  impe- 
ment. 

Obftacles  like  thefe  that  have  been  mentioned 
ay  render  abortive  every  attempt  at  folutiori. 
^.ut  after  contrafling  the  probable  confederations 
that  incline  towards  the  efficacy  of  fol  vents  with 
thofe  by  which  their  operation  may  be  foiled, 
it  is  necefTary  to  remark  that,  notwithftanding 
the  length  of  time  fince  alkalis  came  into  fa- 
vour, there  have  not  been  many  practical  ap- 
plications from  which  pofitive  conclufions  could 
be  derived.  It  appears  from  well  authenticated 
cafes,  that  calculi  have  fometimes  been  removed 
by  the-ufe  of  them :  in  others,  where  they  have 
failed^  it  is  probable  they  may  frequently  have 
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been  exhibited  it!  an  improper  manner,  and 
without  due  regard  to  the  means  of  promoting 
their  effects,  or  of  avoiding  circumftances  by 
which  their  powers  would  be  counteracted.  It 
is  to  be  lamented  that  medicines  of  this  kind 
have  been  much  neglected  by  regular  practi- 
tioners; becaufe  miftaken  ideas  of  calculi  led  to 
diftruft  of  the  powers  of  folvents.  The  em- 
ployment of  them  has  refted  chiefly  with  empi- 
rics, who  were  fo  ignorant  of  every  principle 
upon  which  they  ought  to  be  adminiftered,  that\ 
four  rhenim  and  other  acids  have  fometimes 
been  joined  with  the  alkaline  lixivia.  T  is 
not  furprifing  that  valuable  remedies,  when 
Shamefully  abufed,  fhould  have  funk  into  dif- 
credit.  The  fubject  is  of  great  importance,  and 
claims  more  particular  attention  than  has  been 
paid  to  it,  from  thofe  who  have  the  care  of 
hofpitals,  and  meet  with  frequent  inftances  of 
calculi. 

When  alkalis  or  earths  are  employed  for 
the  correction  merely  of  redundant  acid,  large 
dofes  are  not  commonly  required,  and  the  mild 
or  cauftic  forms  are  equally  fuited  to  the  pur- 
pofe.  But  when  an  attempt  is  made  to  difTolve 
a  concretion  in  the  urinary  palTages,  the  ufe  of 
them  mould  be  pufhed  to  a  greater  length,  and 
the  form  belt  adapted  to  the  folution  of  a  ftone 
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mould  be  preferred.  The  cauftic  alkali,  difTolvecJ 
in  fimple  water,  might  be  too  harfh  for  the  fto- 
mach,  but  when  mixed  with  a  folution  of  any 
animal  matter,  it  becomes  fufficiently  fheathed, 
yet  retains  the  power  of  acting  upon  the  calculus, 
There  is  not  occafion  for  its  being  fully  fatu- 
rated  as  in  foap,  which  is  an  offenfive  naufeat- 
ing  compound,  containing  a  proportion  of  al- 
kali very  inconiiderable  in  comparifon  with 
that  of  oleaginous  fubflance  againft  which  the 
ftomach  revolts.  Soap  would  not  lend  afiiftance 
to  the  digeftive  faculties,  of  which  the  im- 
provement mould  be  kept  in  conftant  recollec- 
tion. A  folution  of  any  animal  jelly,  or  perhaps 
milk  by  itfelf,  or  with  the  addition  of  a  little 
ifinglafs,  would  generally  be  fufficient  for  cover- 
ing the  alkali.  When  cauftic  alkalis  are  largely 
diluted  with  water,  a  fmall  portion  of  muci- 
laginous matter  is  fufficient  for  diverting  them 
of  any  precarious  acrimony;  and  vegetable  mu- 
cilage, fuch  as  that  of  gum  arabic,  linfeed,  or 
marm-mallows,  might  be  adequate  to  that  in- 
tent. 

The  mild  alkali  has  not  a  greater  effect  upon: 
urinary  concretions  than  water  by  itfelf:  yet 
alkali  fuperfaturated  with  carbonic  acid  has 
lately  become  a  fafhionable  remedy,  under  the 
the   title  of  aqua  wephitica  alkalina*     The  pains 
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and  expence  employed  for  the  improvement  of 
medicines,  have  frequently  tended  to  render 
them  of  lefs  utility.  Fixed  air,  when  it  was 
firft  discovered,  the  knowledge  of  vapours  be- 
ing at  that  time  in  its  infancy,  became  a  Sub- 
ject of  much  attention,  and  was  elevated  to  the 
importance  of  an  univerfal  panacea.  When  the 
novelty,  however,  had  worn  off,  it  Suffered  much 
abatement  in  estimation,  to  the  pofFeffion  of 
which  oxygene  or  vital  air  may,  perhaps,  be 
exalted  for  a  time,  and  the  virtues  which  were 
afcribed  to  it  had  almofl  ceafed  to  be  in  refpect, 
till  it  came  to  be  recommended  as  a  Specific  in 
gravel  and  calculi.  This  article,  which  deftroys 
the  Solvent  properties  of  alkalis,  and  renders 
them  inert,  is  directed  to  be  united  with  them 
to  Saturation  as  a  remedy  for  ftone. 

But  it  may  be  anfwered>  that,  although  the 
practice  may  appear  inappofite  in  theory,  expe- 
rience is  in  its  favour,  and  that  a  long  lift  of 
cafes,  in  which  aqua  mephitica  has  been  employed 
with  SucceSs,  can  be  produced.  The  lift  has 
been  collected  by  an  authority  whofe  name  lends 
credit  to  the  catalogue,  and  who,  feeling  not 
any  intereft  but  that  of  benevolence  in  the  re- 
commendation of  this  medicine,  will  not  be 
offended  with  rational  ftrictures  on  its  opera- 
tion. He  is  entitled  to  general  gratitude  for 
P  2  recover- 
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recovering  public  attention  to  a  fpecies  of  me- 
dicines, concerning  the  propereft  forms  of 
which  others  muft  be  allowed  to  exprefs  thofe 
opinions,  to  which  their  different  fentimenta 
refpecting  concreting  matter  and  concretion  give 
rife.  An  alkali,  under  this  flate,  may  undoubt- 
edly be  of  fervice.  By  correcting  acidity  in 
the  canal,  and  any  redundant  phofphoric  acid 
in  the  circulation,  it  will  put  a  flop  to  the  pe- 
trifying quality  of  the  fluids,  to  as  to  be  a  re- 
medy for  gravel,  and  leave  a  concretion  to  the 
tardy  action  of  the  urine  alone.  In  cafes  of 
gravel  merely,  when  there  is  not  any  accumula- 
tion of  chryflals,  but  only  a  deposition  from  day 
to  day,  let  aqua  mepbitica,  or  any  condition  of 
alkalis  that  is  mod  agreeable,  be  employed : 
but  when  fo  great  an  object  as  the  folution  of  a 
ftone  is  defired,  the  alkali  fhould  be  ufed  in 
conjunction  with  fomething  from  which  it  will 
feparate  to  unite  with  lithifiac  acid.  The  largeft 
dofes  fhould  be  employed,  and  the  exhibition 
continued  with  the  mod  precautious  fteadinefs, 
till  there  has  been  a  fair  trial  of  its  effects. 
Cauftic  alkalis  are  not  commonly  more  dis- 
agreeable to  the  tafte,  or  more  ungrateful  to 
the  ftomach,  than  common  alkalis.  The  larger 
quantities  that  can  be  employed  of  aerated  al- 
kali plead  not  much  to  its  advantage ;  as  the 
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folvent  quality  of  natural  urine  is  not  increafed 
by  it ;  at  any  rate  the  common  kali  or  natron, 
confiderably  diluted,  are  fufficiently  mild  for 
general  purpofes. 

There  may  be  fome  advantage  in  recommend- 
ing aqua  mephitica,  becaufe  patients  are  ufualljr 
inclined  to  employ,  with  more  exact  perfeve- 
ranee,  medicines  under  difguife,  and  not  com- 
pounded without  art  and  difficulty,  than  the  fame 
articles  in  a  fimple  but-  not  lefs  effectual  form, 
A  certain  degree  of  myftery  is  neceffary  to  gain 
that  confidence  which  is  the  principal  induce- 
ment to  patience  and  regularity  under  phyfical 
regimen.  The  alkali  combined  to  faturation 
with  fixed  air  may  be  a  very  beneficial  remedy 
in  preventing  the  depofition  of  fabulous  matter ; 
but  unlefs  the  powers  of  actual  folution  are  de- 
nied to  alkalis,  it  ought  not  to  be  fubftituted 
for  the  cauftic  lixivia  in  cafes  of  calculi  already 
formed.  The  laft  are  entitled  to  a  previous  trial, 
and  on  failure,  the  other  may  be  adapted  for 
continuing  that  relief  which  is  derived  from  a 
fufpenfion  of  the  petrifying  procefs. 

Fixed  air,  in  the  univerfality  of  its  applica- 
tion, has  at  different  times  been  recommended, 
in  conjunction  with  water  merely,  as  a  folvent. 
The  introduction  of  it  is  as  antient  as  Stephen 
Hales's  frivolous  experiments  with  effervefcent 
P  3  mi^ 
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mixtures,  and  might,  perhaps,  be  carried  bacl$ 
to  a  prior  date.  Concerning  it  there  is  only  oc- 
calion  to  obferve,  that  the  compoiition  is  to  be 
regarded  as  water  with  fo  flight  an  impregnation 
of  acidity,  as  fcarcely  to  partake  of  the  vices 
or,  virtues  of  an  acid.  Much  of  the  air  will  be 
detached  into  an  elaftic  ftate  by  the  heat  cf  the 
flomach,  and  remain  in  the  condition  of  va- 
pour in  the  interline,  fo  that  the  water  will  carry 
but  little  of  it  into  the  circulation,  and  in  water 
of  perfect  purity  there  is  much  virtue.  If  it  were 
"pofiible  that  a  larger  quantity  of  it  could  be  con- 
veyed from  the  ftomach  to  the  bladder,  it  would 
become  an  cccaiion  of  lithifiac  acid  being  de- 
posited ;  and  indeed  we  have  {ten  reafon  for 
prefuming,  that  the  calculous  depolitipn  fome- 
times  occurs  from  fuperabundance  of  carbonic 
acid  proceeding  from  error  in  the  animal  ope- 
rations. That  the  fyftem,  under  particular  cir- 
cumflances,  is  capable  of  forming  large  quan- 
tities of  elaflic  vapour,  which  is  probably  in 
part  carbonic  acid,  appears  evident  from  a  cu- 
rious and  inflru&ive  cafe  of  emphyfema  commu- 
nicated by  Dr.  Baillie,  in  the  important  tranf- 
actions  of  a  medical  fociety,  of  which  he  is  one 
of  the  mod  diftinguifhed  members.  To  in- 
dulge in  fpruce-beer,  or  any  liquid  containing  a 
very  large  impregnation  of  that  acid,  might  be 
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imprudence  in  a  calculous  patient,  although  the 
dilution,  by  the  profuiion  of  accompanying 
water,  may  be  often  fufficient  to  counterbalance 
any  evil  that  could  be  apprehended. 

It  may  be  objected  to  the  ufe  of  alkalis,  that 
calculi  of  a  different  defcription  from  that^ 
which,  on  account  of  the  greater  frequency  of 
its  occurrence,  I  have  termed  the  fpecific  fort, 
might  not  be  adapted  to  their  operation.  Dr* 
Dawfon's  prudent  injunctions,  in  refpect  to  an 
examination  of  the  urine  and  its  contents,  are 
never  to  be  omitted.  The  urine  will  be  the 
criterion  of  the  nature  of  a  calculus ;  and  it  is 
the  faithful  index,  by  attention  to  which,  the 
action  of  alkalis  fhould  be  regulated  and  mea- 
fured  :  it  is  a  guide  which  mould  always  be  ac- 
curately confulted.  I  may,  however,  obferve 
that,  even  in  thofe  calculi  which  contain  a  large 
portion  of  earth  capable  of  foliation  in  muriatic 
acid,  lithifiac  matter,  from  its  tendency  to  a 
chryflalline  form,  is  probably  the  bond  of  con- 
nection. If  by  means  of  alkalis  the  lithifiac 
portion  be  taken  away,  the  depofite  will  be  a, 
iimple  fediment  of  earth  with  particles  uncon- 
joined.  If  it  fhould  be  afcertained  that  in  all 
fuch  calculi  there  is  a  greater  or  lefs  proportion 
of  lithifiac  acid,  as  their  reported  textures  and 
colours  would  evince,  the  abflraction  of  that, 
?4  whicha 
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which,  although  it  may  be  fmall  in  quantity,  h 
the  article  that  inclines  chiefly  to  concretion, 
mull  be  the  main  object. 

If  a  man  were  to  fpeculate  upon  the  probable 
caufe  of  thefe  mixed  concretions,  he  might  with 
plaufibility  affign  an  improper  fermentation  run- 
ing  beyond  the  point  of  acidity,  and  continuing 
in  the  circulation,  where  the  requifite  afiimula- 
tion  into  living  particles  may  fometimes  be  as 
defective  as  the  affimulation  of  digeftion  in  the 
ftomach,  till  it  approached  towards  the  point  at 
which  volatile  alkali  is  produced.  Fermentation. 
like  this  might  be  confidered  as  having  fome 
refemblance  to  a  putrefactive  procefs.  I  would 
not  fuppofe  putrefaction  in  fluids  that  had  af- 
fumed  vitality,  while  they  poffefied  the  princi- 
ple of  life;  but  it  may  eafily  be  conceived  to 
happen  in  others,  which  from  functions,  by 
which  that  principle  mould  be  conveyed,  being 
incomplete,  have  remained  not  merely  in  the 
ftate  of  dead  matter,  but  of  matter  in  the  pro- 
grefs  of  fpontaneous  fermentation  that  had  com- 
menced in  the  ftomach,  and  was  continued  in 
the  blood  veiTels — or  it  could  not  be  thought 
improbable  in  thofe  fluids,  which,  in  the  natural 
wafte  and  renewal  of  fubftance,  had  defcended 
from  the  condition  of  living  particles  to  that 
of  excrementitious  matter.    The  common  change 
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may  not,  in  its  kind,  be  difiimilar  to  an  incipk 
ent  putrefaction,  which  in  fome  cafes  may  make 
preternatural  advances,  till  carbonic  acid  and 
volatile  alkali  are  extricated. 

If  this  hypothecs — for  as  hypothefis  only, 
diftinct  from  the  general  fyftem  which  ifTues 
not  from  imagination's  flore  it  is  k%  down, 
were  eftablifhed,  alkalis  would  not,  under  the 
firft  fuppofition,  be  unfuited  to  the  cafe.  By 
combining  with  the  matter  while  in  a  ftate  of 
acidity,  the  preliminary  ftage,  they  might  caufe 
a  fufpeniion  of  the  fermentative  procefs,  and 
fave  from  a  fediment  either  of  lithifiac  acid  or 
earth.  Under  the  circumftance  of  the  fecond 
conjecture,  they  would  remove  the  lithifiac 
matter  of  the  fediment,  as  has  juft  been  ftated. 
In  the  fingle  inftance  of  anomalous  urine,  which 
I  had  an  opportunity  of  infpecting,  the  mucous 
matter  was  not  unlike  to  the  mucilage  of  pu- 
trefaction, and  the  fmell  had  fome  refemblance 
to  the  hepatic  odour  of  predominating  acidity, 
conjoined  with  putrefactive  fcetor.  A  fermen- 
tative tendency  of  this  kind,  from  conftitu- 
tipnal  defect,  or  peculiarity  of  habit,  muft  not  be 
confounded  with  the  acute  and  accidental  alter- 
ation that  is  fometimes  fuppofed  to  proceed 
from  violent  fever,  or  from  the  corrupt  excite- 
ment  of  baneful  contagion*      The  error  may 
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occafionally  be  not:  in  the  general  temperament^ 
but  in  the  particular  action  of  the  kidnies  caus- 
ing a  morbid  modification  of  the  urine. 

The  operation  of  alkalis  ihould  be  connected 
with  every  collateral  circumftance  that  may  tend 
to  the  general  health,  or  particular  object.  They 
may  often  require  the  regulation  and  affiftance 
of  other  medicines.  In  a  folvent,  which  for  a 
period  of  years  has  maintained  confiderable  re- 
pute, and  of  which  the  oftentatious  character 
appears  in  the  columns  of  almofl  every  newf- 
paper,  opium  feems  to  be  joined  to  a  fixed  al- 
kali in  its  cauftic  ftate.  Some  preparation  of 
poppy  may  frequently  be  a  neceffary  and  ufeful 
ingredient.  It  is  much  to  be  wifhed,  however, 
that  the  ultimate  effect:  of  alkalis  may  be  afcer- 
tained  by  experiment  that  ihall  ftand  on  better 
fupport  than  that  of  interefted  quackery.  Too 
juftly  it  may  be  faid  of  them  at  prefent,  that  they 
have  feldom  been  employed  with  due  regard  to 
all  the  circumftances  that  are  necefiary  for  a 
fair  and  exemplary  trial.  Regulations  for  the 
cure  of  difeafe  are  frequently  but  half  performed, 
and  reflection  is  thrown  upon  the  means,  when 
perverfion  or  mifapplication  are  the  caufes  of 
failure. 

I  have  endeavoured  to  contrail  with  impar- 
tiality the  arguments  thatperfuade  to  confidence 
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In  alkalis,  with  thofe  that  militate  againfl  them* 
The  advantage  appears  in  favour  of  the  firft, 
or  their  pretenfions  are  at  leaft  fo  fubftantial  as 
to  claim  re-confideration  from  perfons  whofe 
prepoflefHons  may  not  have  been  in  their  favour* 
jBut  if  effects  fhould  not  keep  pace  with  the  flat- 
tering inference  of  opinion,  it  mult  be  gratify^ 
ing  to  calculous  patients  to  be  informed  of  the 
fignal  fuccefs,  which,  under  fkilful  management 
pf  the  improved  operation  of  the  prefent  day, 
has  attended  Mr.  Earle  in  an  extenlive  line  of 
practice ;  and  they  will  have  infinite  fource  of 
fatisfaction  in  the  knowledge  of  means  which 
can  fecure  againft  the  re-production  of  a  ftone, 
and  fave  from  the  diftreffing  apprehenfions  of 
their  miferies  being  renewed. 

The  mild  alkali  is  not  incapable  of  acting 
upon  many  biliary  calculi ;  therefore  it  may  be 
employed  in  liver  cafes  with  good  effect.  The 
large  dofes  that  may  be  given  are  here  a  recom- 
mendation. To  pafTage,  however,  by  the  duct 
that  leads  into  the  inteftine,  a  painful  but  not 
very  dangerous  procefs  of  nature,  we  are  chiefly 
to  truft  for  relief  from  exifting  concretions  in 
the  liver  and  gall-bladder,  and  fhould  direct  our 
principal  view  to  the  prevention  of  frefh  ones. 
The  concretions  of  gout  are  obvioufly  beyond 
the  reach  of  folyentSi  Depofitions3  that  by  fre- 
quent 
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quent  increafc  have  become  confiderable,  will 
often  continue  permanent;  and,  by  cauiing  im- 
pediment to  natural  functions,  are  obftacles  to 
complete  recovery  from  the  difeafe. 

Earths  that  form  neutral  compounds  with 
acids,  may  be  ufed  with  excellent  effect  in  cor- 
recting acidity  in  the  firft  paflages ;  and  fo  much 
does  fuperabundant  acid  in  the  fluids  depend 
upon  the  alimentary  canal,  that  during  the  fre- 
quent and  plentiful  ufe  of  fuch  articles,  urine 
which  had  been  commonly  diftinguifhed  by  li- 
thifiac  fediment,  fhall  be  difcharged  in  its  na- 
tural condition,  nor  difpiaying  any  morbid  de- 
polite.  For  gravel  they  may  become  remedies, 
when  introduction  from  the  ftomach  and  intef- 
tines  has  been  the  caufe  of  predominating  aci- 
dity. Magnefia,  on  account  of  its  opening  qua- 
lity, and  want  of  acrimony  even  when  calcined, 
would  be  an  eftimabie  abforbent,  but  for  a  dif- 
pofition  to  flatulency  frequently  fucceeding  to 
its  operation  :  it  corrects  acidity,  a  principal  er- 
ror of  a  weak  digeftion,  but  does  not  often  con- 
tribute to  the  amendment  of  the  digeftive  func- 
tions. By  judicious  conjunctions,  however,  the 
objection  to  it  may  be  removed,  while  the  full 
benefit  of  its  beft  qualities  is  made  certain. 
There  is  not  any  thing,  which  it  is  of  more  con- 
fluence in  every  cafe  to  find  out,  than  a  mild 
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aperient  fuited  to  the  individual  circurnftanees 
of  peculiar  habits  j  efpecially  as  aloes,  whofe 
operation  is  grateful  and  falutary  to  the  ftomach, 
muft  generally  be  interdicted  on  account  of  a 
tendency  to  hcemorrhoidal  affection,  a  cuftomary 
concomitant  upon  that  condition  of  ceconomy 
concerning  which  we  are  treating.  The  im- 
menfe  quantity  of  carbonic  acid  difcharged  from 
common  magneiia,  when  it  encounters  acidity 
in  the  firfb  pafTages,  is  often  the  caufe  of  very 
difagreeable  diftention,  which  could  not  be 
brought  forward  in  recommendation  of  fixed 
air,  by  the  enthufiaftic  advocates  of  that  va- 
pour. 

Calcareous  earth,  in  either  a  mild  or  cauftic 
ftate,  is  not  liable  to  the  inconvenience  which 
fometimes  attends  upon  magneiia :  it  is  always 
innocent,  not  having  any  difpofition  to  derange 
the  actions  of  the  body,  and  may  be  employed, 
even  during  paroxyfms  of  gout,  by  itfelf,  or 
in  conjunction  with  gentle  ftimulants  to  fto- 
machic  function,  as  in  the  aromatic  confection  ; 
or  together  with  medicines  that  difpofe  to  re- 
laxation on  the  furface,  and  ocean*  onal  opiates. 
As  lime-water  requires  to  be  drank  in  large 
quantities  to  be  of  any  advantage,  the  moil  con- 
venient form  of  calcareous  earth  for  general  ex- 
hibition will  be  chalk  or  prepared  oyfter-fhells, 
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palcinect  not  to  caufticity,  but  till  the  propori 
tion  of  carbonic  acid  is  confiderably  reduced. 
Animal  earth,  as  employed  in  the  decottum  corntt 
corvi,  is  a  valuable  abforbent,  not  liable  to  the 
exception  of  proving  inconvenient  in  the  bowels: 
by  the  emiffion  of  gas,  yet  free  from  caufticity 
in  the  ftate  of  -ftrongeft  calcination.  It  was  al« 
ready  obferved,  however,  that  an  acid,  when  fa- 
turated  with  it]  does  not  appear  to  be  entirely 
deprived  of  its  acidity. 

Lime-water  enters  the  vefTels  by  abforption^ 
and  carries  its  effects  over  the  fyftem.     By  fuch 
additions  as  are  made  to  the  compound  lime-* 
waters,  it  may  be  rendered  not  an  ungrateful  li-* 
quid,  and  might,  in  fame  cafes,  be  fubftituted 
for  every  other  fluid.      Tea  made  with   lime- 
water  might  foon,  perhaps,  be  thought  more 
offenfive  in  colour  than  in  tafte,  and  would  not 
be  fo  much  fubjed  to  the  exception  of  flatu- 
lency as  the  common  form  of  that  refrefhing 
and  otherwife  innocent  luxury.     In  a  work  of 
juft  celebrity  and  efteem,  Dr.  Blane's  valuable 
Treatife  upon  the  Difeafes  of  Seamen,  lime  is 
recommended  for  preventing  the  contamination 
of  water,   and   lime-water   employed  for  culi- 
nary  purpofes,  is   regarded  not  merely  as   de- 
void of  prejudice  towards  the  fyftem,  but  con- 
ducive to  the  prevention  of  dangerous  bowel 
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affections :  it  ftands  acquitted  of  pernicious  ef- 
fects, upon  an  authority  of  nice  obfervation  and 
accurate  difcernment.  With  fuperior  advantage 
it  may  be  admitted  where  the  morbid  inclina- 
tion of  the  habits  is  to  redundant  acidity. 

Volatile  alkali,  which  excites   the  operation 
of  the  ftomach,  and  is  an  agreeable  ftimulant 
to  the  fyftem,  may  be  made  very  beneficial  in 
cafes  of  languor  and  inaction.     It  roufes  to  re- 
quifite  exertion  the  exterior  arrangement  of  an 
indolent  habit.     This,  and   alkaline   medicines 
of  every  kind,  may  be  occalionally   combined 
with  purgatives,  with  bitters,  with  refins,  with 
aromatics,  with  chalybeates,   or   with   any   re- 
medy that  may  appear  adapted  to  general  con- 
ftitution,  or  partial  affection,     There  are  not  any 
cafes  in  which  their  mingled  efficacy  is  more 
Angularly  eminent,  than  where,  with  prevailing 
acidity  in  the  firft  pafTages,  there  has  been  ac- 
cumulation or  defective  fecretion  of  bile,  with 
a  furface  that  indicates  diforder  in  the  capilla- 
ries,   and   perfpiration   not  rightly   performed*. 
The  yellow   eye,   the  cadaverous  countenance, 
the  general  debility,  the  morbid  afpect,  and  the 
obvioufly    inert  condition  of  the  fkin,  are  fuc- 
ceeded,  when  long  derangement  has  not  occa- 
fioned  irrecoverable  diforder,  by  frefhnefs  of  co- 
lour, by  the  appearance  of  healthy  and  by  in- 
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creafed  faculties  of  exertion.  Salt  of  fteel  de- 
compofed  by  an  alkali,  with  a  predominating 
proportion  of  the  latter,  and  aided  by  the  active 
refin  of  myrrh,  is  a  remedy  at  prefent  in  juft 
repute,  on  account  of  its  peculiar  efficacy  in 
cafes  where  ftomach  and  biliary  affection  is 
feldom  abfent,  and  where  prevailing  acidity  is* 
in  common,  at  leaft  a  concomitant  fymptom. 

But  here  let  me  proteft  againft  the  cuftomary 
abufe  of  the  term  bilious j  in  vulgar  language  3 
its  mifapplication  is  fo  frequent^  and  would 
often  conduct  to  fuch  injurious  confequences^ 
that  a  medical  ear  is  generally  difgufted  with 
the  found.  All  the  difeafes  that  can  occur  are 
afcribed  to  bile  •  and  patients  dwell  with  fo 
much  obftinacy  on  the  idea,  that  every  remedy 
which  fuits  not  their  own  fentiments  of  biliary 
affection  is  refilled,  and  danger  makes  rapid 
advances.  An  inflammation  of  the  ftomach  is 
from  bile — pleurify  is  from  bile—fever  and 
rheumatifm  are  from  bile  ! — Bile,  in  a  word,  is 
the  origin  of  every  evil. — It  comes  under  re- 
proach for  the  univerfal  errors  of  the  habit  s 
and  to  make  evacuation  of  bile  is  the  object  on 
which  they  are  intent,  when  bleeding  and  blis- 
tering ought  to  be  the  remedies  on  which  chief 
dependance  is  placed  : — remedies,  in  kw  cafes 
more  neceflary  than  in  acute  inflammation  of  the 
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liven  Inflammation  may  arife  in  that  giaftd 
from  all  the  common  caufes  of  inflammatory 
action,  as  well  as  from  others  peculiar  to  itfelf* 
and  the  abfence  of  violent  pain  may  lead  to  fatal 
inattention  or  miftake.  In  a  cafe  of  limple  in- 
flammation, acids  might  relieve  the  concomi- 
tant phlogiftic  ftate  of  the  fyftem;  yet  one 
would  rather  be  difpofed  to  place  confidence  in 
medicines  which  tend  more  immediately  to 
inereafe  natural  fecretion  from  the  feat  of  dif-* 
eafe. 

Different  kinds  of  mineral  waters  may  be 
turned  to  good  account  in  ftomaeh  affection* 
but  as  their  qualities  are  various,  and  ought  in 
general  to  be  decided  upon,  more  from  minute 
practical  obfervation,  than  from  any  light  which 
imperfect  analyfis  has  thrown  upon  them,  they 
come  not  properly  under  difcuflion  in  an  efTay 
which  is  intended  to  comprehend  only  general 
principles. 

It  may  be  difputed  whether  or  not  a  cure  of 
gout  ought,  in  general,  to  be  attempted  *  A 
means  of  cure  which  has  fometimes  been  pur- 
fued,  not  fo  much  by  obviating  the  caufe,  as  by 
counteracting  its  operation  upon  the  fyftem,  is 
attended  with  infinite  danger.  By  large  dofes 
of  bitters  and  aftringents,  the  fits  were  prevented 
from  taking  place,  but  the  functions   of  the 
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fyflem  became  impaired ;  accumulation*  the  na- 
tural error  of  gouty  habits,  increafed  to  the 
production  of  univerfal  diforder,  or  deftructive 
plethora ;  and  the  ceconomy  was  precluded  from 
the  general  relief  which  a  paroxyfm  of  gout 
would  have  enfured.  It  is  not  flrange,  that  in 
fuch  cafes  fatal  affections  of  the  brain  and  of 
the  vifcera  fhould  have  occurred,  or  that  indo- 
lent rigidity,  unfufceptibility  of  impreflion,  and 
mufcular  inaction,  fhould  have  produced  a  mi- 
ferable  condition  of  helplefs  infirmity. 

Very  different  is  the  plan  on  which  we  would 
proceed  towards  prevention  and  cure — oppofite 
in  its  tendency  is  the  fyflem  now  recommended. 
The  primitive  fource  is  always  held  in  view, 
and  the  means  of  avoiding  it  are  fuch  as  con- 
tribute to  the  improved  exertion  of  every  func- 
tion. The  great  offices  of  digeftion  and  fecre- 
tion,  to  irregularities  in  which  a  multitude  of 
difeafes  may  be  affigned,  are  particularly  re- 
garded. Towards  thefe  ends,  not  only  diet  and 
regulation,  but  even  medicinal  aid  is  chiefly 
directed.  Bitter  and  aftringent  remedies  may 
be  of  occafional  fervice,  but  are  ill  adapted  to 
conftant  and  indifcriminate  ufe.  There  fhould 
be  much  caution  in  the  employment  of  articles, 
which;  if  they  are  not  of  benefit,  may  be  preju- 
dicial    But  where  to  exhibit  in  fubflance  tin- 

cbona, 


thtmdy  arijiolochia,  or  uva  urfiy  might  be  improper* 
an  infufion  of  gentian  or  columbo  root,  with 
fifteen  grains  of  kali,  or  half  a  drachm  of  na- 
tron to  each  dofe,  may  be  fafe  and  falutary* 
Alkalis  are  innocent  themfelves,  and  contribute 
much  towards  the  efficacy  and  fecurity  of  other 
medicines. 

Bitters,  like  the  greateft  number  of  vegetable 
fubftances,  appear  naturally  to  contain  a  portion 
of  fixed  alkali.  In  fome  vegetables  the  alka- 
line principle  is  fuperfaturated  with  acids,  and 
acidity  prevails ;  but  in  bitters  that  principle 
is  generally  united  with  the  matter  of  gum  or 
mucilage  merely.  The  quantity  of  alkali  they 
yield  is  fo  confiderable,  that  the  kali  ufed  to 
be  extracted  from  them  in  preference  to  vege- 
tables in  general,  and  was  on  that  account  de- 
nominated fait  of  wormwood.  By  their  alka- 
line impregnation,  as  well  as  by  their  tending 
to  promote  the  action  of  the  ftomach,  they  be- 
come beneficial  in  gouty  and  calculous  cafes* 
An  increafe  of  alkali  brings  them  nearer  to 
the  condition  of  bile,  and  gives  greater  fafety 
to  their  operation,  by  connecting  it  with  a 
habit  of  increafed  difcharge  from  the  emunc- 
tories. 

From  means  by  which  general  health  mufl 
be  promoted  while  gout  was  kept  at  a  diftance, 
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there  could  not  be  danger :  but  if  patients  are 
not  willing  to  endure  moderate  reftraint,  and 
continue  to  expofe  themfelves  to  the  caufes  of 
derangement,  by  living  as  if  their  digeftive  fa- 
culties were  not  defective,  and  as  if  they  might 
be  irregular  and  intemperate  with  impunity, 
a  proper  and  perfect  fit  of  gout  may  fome- 
times  be  defirable,  that  it  may  prove  a  remedy 
for  other  morbid  affection  proceeding  from  a 
courfe  of  conduct  to  which  their  conftitutions 
are  inadequate.  It  happens  unfortunately  that 
reftriction  is  fevere  penance  to  habits,  which  in 
general  tenour  are  robuft,  and  revolt  at  neceffity 
which  nature  has  not  impofed  upon  other  frames 
of  lefs  confcious  ftrength.  It  is  to  be  lamented, 
that  the  faculties  of  aflimulation  are  not  always 
upon  the  fame   fcale  with  the  appetite. 

But  whether  or  not  complete  prevention  be 
thought  advifable,  it  will  be  of  great  impor- 
tance to  be  able  to  regulate  the  difeafe  from  art 
acquaintance  with  its  main  fpring.  It  will  be 
of  no  inconsiderable  moment  for  a  man,  when 
he  finds  the  difpolition  advancing,  to  have  an 
option  in  refpect  to  the  occurrence  or  evafion 
of  a  paroxyfm,  after  reflecting  upon  his  circum- 
ftances  at  the  moment,  and  the  collated  injuries 
or  advantages  he  is  likely  to  fuftain  from  it.  It 
will  be  of  confequence  to  have  the  action  under 
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command,  the  fymptoms  under  controul,  the 
progrefs  within  the  power  of  limitation,  and 
to  know  how  to  make  amends  for  the  imper- 
fections of  a  fit,  when  there  has  been  accidental 
interruption  to  its  right  period,  or  conftitu- 
tional  impediment  to  its  requisite  conclufion. 
For  fuch  intentions,  there  are  means  fo  fully- 
adapted,  that  difappointment  could  not,  in  fre- 
quent inftances,  take  place,  when  invincible  ob- 
flacles  did  not  prefent  themfelves,  in  enerva- 
tion irrecoverable,  particular  diforder  not  ad- 
mitting of  remedy,  complication  of  ailments 
perhaps  oppofite  in  their  kind,  and  in  the  treat- 
ment they  demand,  or  in  reftlefs  irritability  of 
temper  and  vehemence  of  paflion  preying  upon 
the  body,  and  rendering  abortive  every  mea- 
fure  that  is  attempted. 

Gout,  with  fuch  efTential  attainments  in  the 
management,  would  be  difarmed  of  its  moll 
hideous  terrors,  and  ceafe  to  be  an  inflexible 
enemy  to  the  convenience  and  comforts  of 
life. 
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iV'HEN  the  printing  of  the  preceding  fheets 
had  advanced  almoir.  to  the  lait  fe&ion,  and  the 
work  was  within  a  few  days  of  being  offered 
to  public  view,  I  was  fo  fortunate  as  to  meet 
with  a  DifTertation  on  Calculi  by  Mr.  Gaitfkell, 
in  the  fourth  volume  of  Medical  Fads  and  Ob- 
fervations  collected  by  Dr.  Simmons.  His  at- 
tention has  been  principally  engaged  by  the  in- 
teftinal  (tones  which  are  found  in  the  alimen- 
tary canal  of  horfes,  but  he  likewife  directs  fome 
consideration  to  the  urinary  calculi  of  the  human 
bladder,  and  adopts  the  fentiments  of  Dr. 
Auflin  in  refpect  to  their  production  from 
mucus.  I  have  already  entered  fo  fully  into 
that  opinion  concerning  the  fource  of  concre- 
tions, that  it  is  unnecefTary  to  advance  any  thing 
more  in  confutation  of  it.  Mr.  Gaitlkell  does 
not  endeavour  to  fuitain  it  by  new  arguments, 
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but  fludies  to  enforce  a  few  of  Dr.  Auftin's 
moft  important  pofitions,  and  expreffes  his  own 
fatisfaction  in  the  conclusion.  The  only  novelty 
in  his  remarks,  is  an  attempt  to  account  for  the 
obvious  difference  between  calculous  matter  and 
mucus,  by  ingenious  reafoning  in  refpect  to 
varieties  of  property  in  fecretions,  from  diffe- 
rence in  the  condition  of  parts  by  which  they 
are  furnifhed.  He  fuppofes  that,  from  parti- 
cular affections  of  follicular  membranes,  the 
jninute  glands  may  fecrete  mucus  with  the  pro- 
perty of  concretion,  and  which  may  be  dif- 
tinguifhed  by  the  epithet,  lithic. 

The  produce  of  any  gland  is  undoubtedly  as 
various  as  the  peculiarities  of  action  to  which 
it  is  fubject.  Mucus,  under  different  ftates  of 
action,  is  different  in  appearance,  in  confidence, 
in  colour,  in  odour,  and  in  fome  chemical  pro- 
perties, fuch  as  diffufibility  through  water  and 
readinefs  of  folution  ;  but  ftill  it  is  a  matter  to 
which  the  term  mucilaginous  may  be  applied, 
as  a  denomination  comprehending  all  the  com- 
mon forms  of  animal  fubftance,  which,  with 
fuperficial  diftinction,  are  fimilar  in  effential 
properties.  They  are  ultimately  acted  upon 
nearly  in  the  fame  manner,  by  water,  by  al- 
kalis, by  acids,  by  alcohol,  and  by  fire.  Healthy 
mucus  is  different  from  purulent  fecretion,  but 

Q4  to 


C    232    3 

to  examination  they  are  equally  mucilaginous. 
Entirely  diftinct  is  the  effect  with  refpect  to 
lithifiac  acid.  Reflection  upon  its  properties, 
which  to  recapitulate  would  be  impofing  upon 
the  patience  of  readers,  gives  conviction  of  its 
betraying  not  a  feature  of  mucilage  or  mucus. 
It  is  a  matter  of  a  lingular  kind,  containing 
many  elements  of  animal  matter,  but  not  re- 
folving  into  the  common  animal  products  alone. 
If  it  was  proved  to  be  entirely  thrown  out  by 
mucous  glands  whofe  operations  were  disordered, 
it  mull  flill  be  coniidered  as  not  lefs  diftinct 
from  mucus  than  blood,  when,  in  confequence 
of  difeafe,  the  general  fluid  of  the  circulation 
is  unnaturally  difcharged  by  the  excretories  of 
fecreting  organs.  In  its  nature  it  fecedes  much 
farther  than  blood  itfelf  from  the  condition  of 
mucus,  as  of  blood  the  balls  is  mucilage.  A 
portion  of  it  may  be  occalionally  yielded  by 
any  gland;  hut  the  largeit  lhare  of  it — a  {hare 
that  may  he  preternatu rally  augmented  by  dif- 
eafe— has  been  demonltrated  in  the  urine  as  an 
elementary  ingredient,  coming  along  with  that 
fluid  from  the  kidnies,  and  capable  of  being 
feparated  from  it  by  precipitation. 
/If  that  portion  of  lithifiac  acid,  which  forms 
ythe  lithifiac  fediment  that  has  been  miltaken 
for  mucus,   were    furnilhed  by  the   follicular 
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glands  of  the  urinary  paffages,  it  would  not 
difappear  almoft  immediately,  after  a  moderate 
ufe  of  mild  alkali  had  been  entered  upon  :  the 
morbid  a&ion  of  glands  could  not  be  fuppofed 
to  be  altered  in  a  few  hours;  and  the  aerated 
alkali  conveyed  by  the  kidnies  to  the  urine  is 
incapable  of  diffolving  the  fediment,  fo  as  to 
give  it  fufpenfion.  It  is  evident  that  the  al- 
kali operates  by  abftra&ing  fuperabundant  acid, 
which,  acting  as  a  precipitant  upon  the  urine, 
detaches  from  it  a  matter  which  entered  into 
its  original  compofition,  and  becomes  the  caufe 
of  the  fediment  in  queftion. 

Mr.  Gaitikell,  having  decided  in  favour  of 
Dr.  Auftin's  hypothecs,  takes  notice  of  a  dif* 
ferent  theory  anonymoufly  promulgated  in  "  A 
Treatife  upon  Gravel  and  upon  Gout,  in  which 
the  fources  of  each  are  inveftigated."  A  work 
without  a  name  receives  honour  from  the  man- 
ner in  which  it  is  introduced,  and  his  reflections 
difcover  intelligence  and  candour. — But  he  muft 
permit  the  author,  with  unfeigned  obligation  to 
him  for  bringing  the  fyftem  with  liberal  com- 
ment into  difpute,  to  fay  fomething  in  reply 
to  the  few  objections  he  has  urged.  After 
ftating,  with  juft  report,  the  opinion  conveyed 
in  that  treatife  refpecting  the  nature  of  lithiliac 
acid,  its  univerfality  in  the  fyftem,  the  modes  of 
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its  precipitation  and  concretion,  with  its  in- 
fluence in  the  production  of  calculous  and  arth- 
ritic affections,  he  contends  againft  thefe  poll- 
tions,  chiefly  upon  the  grounds  of  gravel  and 
gout  being  lefs  frequent  in  warm  climates  where 
the  ufe  of  acids  is  profufe,  than  in  the  northern 
regions  where  that  clafs  of  bodies  is  not  fo 
abundant. 

Thofe  who  have  attended  to  what  has  been 
reprefented  in  the  former,  as  well  as  in  the  pre- 
fent  publication  of  this  new  fyftem  in  regard 
to  predifpofition  depending — upon  the  con- 
dition of  the  emunctories-— upon  accumulation 
from  defect  or  inequality  of  fecretion,  as  influ- 
enced by  many  circumftances,  but  by  climate 
in  particular  —  upon  undue  diftribution  from 
fimilar  caufes— and  upon  the  flate  of  the  liver, — 
will  not  require  any  anfwer  to  thefe  objections, 
or  to  another  that  is  founded  upon  the  difeafes 
not  being  always  prefent  in  the  fame  habit.  It 
is  not  more  furprifing  that  gout  and  gravel, 
although  proceeding  from  the  fame  primitive 
fource,  mould  not  always  go  together,  than 
that  calculous  affection  fhpuid  fometimes  be 
entirely  confined  to  one  kidney.  In  every  ceco- 
nomy  there  are  myfterious  means  of  reiiflance 
to  the  caufes  of  difeafe,  and  thefe  means  are  in 
different  degrees,  not  only  in  different  habits, 
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but  in  different  correfponding  organs  of  the 
fame  body.  Concerning  circumftances  that  in- 
cline to  the  injuries  or  innocence  of  acids,  fo 
much  has  been  faid  in  the  foregoing  fections, 
that  nothing  in  addition  feems  to  be  required 
in  reply  to  the  ftrictures  of  Mr.  Gaitfkell  upon 
thofe  varieties.  The  fact  which  is  related  on 
Dr.  Mofeley's  authority,  of  a  ftone  having  ac« 
tually  disappeared  in  the  Weft  Indies,  after  li- 
thotomy had  been  advifed  by  Mr.  Pott  in  this 
country,  is  extraordinary  and  important.  It 
goes  ftrongiy  in  confirmation  of  what  has  been 
ftated  concerning  the  great  efficacy  of  perfpi- 
ration  in  carrying  off  fuperabundant  acid  from 
the  fyftem,  and  mould  give  encouragement  to 
the  trial  of  folvents,  when  the  urine  alone  could 
prove  a  menftruum  as  foon  as  its  petrifying 
procefs  was  at  an  end.  The  employment  of 
acids  in  warm  climates  is  optional,  while  the 
free  fecretion  from  the  furface  may  conduce  to 
the  proper  action  of  the  flomach  when  regu- 
larity is  obferved,  Difeafe  does  not  often  occur 
till  perfpiration  has  been  obflrucled  :  bqt  as  foon 
as  accumulation  commences,  the  vifceral  func- 
tions are  deranged. 

But  I  come  now  to  more  material  conclusions 
againft  the  unacknowledged    theory   of   1787. 
*— Unacknowledged,  and  unprotected  by  any  pa- 
ternal 
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ternal  care,  for  nearly  feven  years,  it  has  been  a 
wanderer  left  to  the  intereft  its  own  pleadings 
might  excite  $  and  to  the  fame  means  of  fup- 
port  it  muft  continue  to  look  forward  for  coun- 
tenance and  refpect.    It  is  the  legitimate  offspring 
of  one  who   regards  it  not   without  becoming 
concern,  but  has  not  any  thing  to  beflow  that 
might  gain  it  a  favourable  reception,  or  aid  it 
in  its  progrefs,  excepting  facts  and  arguments — 
feeble  pillars  of  dependance  !     For  thofe,  how- 
ever, and  fuch  affiftance   as  they  can  lend,   it 
may    draw   upon  him   with    fure  attention  to 
reafonable  demands,  and  thofe  alone  mufl  con- 
stitute its   defence  againft   the  difficulties  and 
dangers  of  the  pilgrimage  to  which  it  is  com- 
pelled, and   the  buftettings   it  may  encounter : 
but  while  its  profpects  may  be  dreary,  fortunate 
in  fome  degree  it  fhould  be  confidered,  in  being 
claimed  at  laft,  as  its  honeft  genealogy  is  afTerted, 
and  future  impofition  with  refpect  to  its  lineage 
prevented.     An  imminent  danger  to  which,  un- 
patronized,  it  had  been  expofed,  was  fraudulent 
extraction  of  its  fpiritual  efTence  to  be  inverted 
In  new,  but  perhaps  unbecoming  garb,  as  the 
animating  principle  of  other  fabrics  for  whofe 
errors  and  deformities  it  muft  come  under  re- 
proach.    From  hazard  like  that  it  had  not  en- 
tirely  efcaped  :  a  portion  of  it  has  already  been 

infufed 


[    237    1 

infufcd  into  one  production  carrying  profenloii 
of  originality,  with  a  bare  acknowledgment  of 
the  primitive  mechanifm  having  been  feen,  after 
the  new  jlrufture  was  nearly  completed,  and  into 
another  without  a   fingle  tributary  allufion. 

It  would  be  a  difficult  talk  for  the  author  of 
the  firft  of  thofe  original  inveftigations,  to  afliga 
a  plaufible  inducement  to  his  numerous  dietetic 
experiments  before  he  had  an  idea  of  the  im- 
portant alteration  produced  by  acids  upon  the 
urine.  Thefe  experiments  are  folely  calculated 
to  (hew  the  effects  upon  that  fluid  from  aci- 
dity in  the  circulation ;  yet  thofe  effects  he  ad- 
mits himfelf  to  have  learnt  from  an  anonymous 
author — when  his  treatife  wanted  but  a  little  of 
being  compofed  ! — -The  end  of  his  labours,  be- 
fore that  information  had  been  obtained,  or  the 
nature  of  his  compoikion  while  he  was  ignorant 
of  the  principle  on  which  it  turns,  it  is  not 
within  the  faculties  of  common  imagination  to 
conceive.  His  endeavours  have  been  elaborate, 
for  the  purpofe  of  illuftrating  a  prime  fad  with 
which  he  only  became  acquainted  after  thefe 
endeavours  were  nearly  concluded  1 

In  the  fame  author's  leading  pofitions  and 
mod  materials  divifions,  there  is  wonderful  agree- 
ment with  the  anonymous  writer,  whofe  title, 
however,    he   never  condefcends  to  tranfcribe. 

A  title 
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A  title  might  have  given  rife  to  enquiry  for 
the  book,  which  would  have  brought  along 
with  it  conviction  of  plunder.  It  would  have 
laid  open  the  fountain  of  principles,  which, 
feparated  from  the  fecrets  it  divulged,  were 
without  fubftance  or  fhape.  To  fecure  againft 
acidity  in  the  prim*  <via>  by  attention  to  the  £»- 
gefta  and  to  the  condition  of  the  ftomach — to 
guard  againft  accumulation  of  acid  by  refpect 
to  the  emunctories — and  to  promote  an  im- 
proved aflimulation  of  the  articles  of  diet,  by 
correcting  diforder  or  debility  in  the  digeftive 
powers,  are  topics  on  which  the  original  fyf- 
tem  was  profufe,  and  which,  under  almoft  fimn 
lar  claffifkation,  conftitute  the  principal  mag- 
nitude of  its  ufurping  fhadow  :  while  corres- 
ponding explanations  of  different  effects  from 
age,  from  fex,  from  climate,  and  from  habits 
of  indolence  or  exercife,  are  preferved.  The 
theory  has,  indeed,  been  mutilated  and  curtailed 
in  being  rudely  detached  from  its  relation  to 
gout ;  and  it  has  fuffered  painful  affociation  with 
error,  with  fiction,  and  with  abfurdity.  It  had 
not  enjoined  cold-bathing  as  a  practice  of  ge- 
neral Mtly  and  utility  in  dyfpeptic  cafes,  where 
attending  difeafe  of  the  vijcera,  or  difpofition  to 
arthritic  affection,  ought  in  frequent  inftances 
to  forbid  it.  It  had  not  expatiated  upon  ve- 
nereal 
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nereal  purfuits  as  means  of  improving  the  af- 
fimulating  powers ;  it  had  not  affigned  vain 
and  vifionary  fources  of  digeftion  being  defec- 
fective,  nor  inculcated  the  exhibition  of  the 
gaftric  liquor  of  brutes,  as  a  principal  remedy 
for  debility  in  the  functions  of  the  ftomach. 

While  that  part  of  the  fyftem  which  ap- 
pertains to  gout,  has  been  excluded  from  an 
enquiry  into  the  remote  caufe  of  urinary  gravel,  it 
has  been  cherifhed  by  the  author  of  the  fecond 
production,  and  arTumed  as  original  property, 
without  the  payment  of  any  fine,  or  the  admif- 
fion  of  any  quit-rent,  in  an  enquiry  into  the  nature % 
caufe)  and  cure  of  the  £<?#£— an  enquiry  conducted 
with  great  ingenuity  and  artful  management, 
fo  as  to  render  detection  not  inevitable  to  any 
but  a  perfon  who  recognizes  his  own  fenti- 
ments  in  every  page,  and  meets  frequently  with 
a  fuccefiion  of  fentences  almofl  in  his  own  lan- 
guage, or  varied  merely  by  fome  trivial  dif- 
ference in  verbal  arangement  made  for  the  pur- 
pofe  of  difguife.  If  that  perfon  were  to  be 
called  upon  for  fpecimens  in  fupport  of  the  im- 
peachment he  has  made,  he  would  mention  the 
firft  and  fecond  pages  of  the  enquirer's  preface^ 
correfponding  with  the  fecond  page  of  the 
orignal  introduction— the  obfervation  concern- 
ing  Sydenham's  defcription  of  gout,  and  the 
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fimilar  excufe  for  not  entering  minutely  irita 
the  account  of  a  paroxyfm — the  remarks  iri 
regard  to  hereditary  gout,  and  the  hereditary 
influence  of  propenfities  and  example — the  dif* 
tinction  between  the  fimple  remote  caufes*  and 
thofe  whofe  operation  is  fecondary,  or  tends 
only  to  give  rife  to  the  difeafe,  by  a  previous 
effect  of  producing  in  the  digeflive  functions 
that  debility  and  derangement  which  conftitute 
its  mod  common  fource — the  operation  of  oc- 
cafional  caufes — he  would  follow  the  enquirer  in 
his  reafoning  reflecting  corpulent  and  robuft  ha-* 
bits,  acidity  in  the  prima  via,  and  free  induU 
gence  in  acid  liquors,  the  difference  of  effect 
from  difpofitions  to  fecretion  or  accumulation, 
and  almofi  every  other  fubject  that  is  difcuffed 
in  his  numbered  paragraphs.  He  could  draw 
between  the  two  works  a  parallel  which  fhould 
produce  conviction  of  fuch  coincidence  in  fen- 
timent  and  mode  of  expreflion  as  could  not  be 
fortuitous,  or  the  confequence  of  accidental  ac- 
cordance of  opinion,  but  the  evident  effect  of 
imitation  and  tranfcript.  He  fhould  be  willing 
to  fubmit  the  decifion  to  any  unprejudiced 
court  of  literature — courts  before  which  every 
author  and  his  claims  mult  be  arraigned — and 
would  requefl  that  judgment  might  be  given 
from  comparifon  with  his  Jaft  treatife  in  pre- 
ference 
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ference  to  the  prefent  one,  beeaufe  in  this  the 
arrangement  is  altered,  the  expreflion  often  va- 
ried, and  particular  points  lefs  forcibly  main- 
tained, while  many  that  are  new  have  gained 
admittance*  He  could  could  even  demonstrate 
that  he  has  been  followed  in  parts  of  his  for- 
mer argument,  which  were  doubtful,  and  not  fo 
tenable  as  the  general  bafis.  It  may  be  fuppofed 
that  continued  reflection  on  the  fame  fubjects 
fince  1787  has  brought  to  his  notice  fome  cir- 
cumflances  which  he  might  difcover  to  be  am- 
biguous, but  which  his  copyifls  have  elevated  to 
importance. 

In  one  refpect,  indeed,  there  is  a  difference 
between  the  anonymous  author's  invefligation> 
and  the  late  enquiry.  The  fame  fources  of  what 
is  termed  gouty  acrimony  are  maintained,  with 
iimiiar  diftribution,  and  fimilar  illuftration  of 
its  effects,  by  correfponding  references  to  rheu- 
matifm  and  other  circumftances.  But  the 
enquirer  has  avoided  the  particular  operation 
of  predominating  acidity  in  caufing  an  evoli  - 
tion  of  lithiiiac  acid.  He  is  farisfied  with  arth- 
ritic acrimony  as  a  term,  without  attempting  any 
definition  of  its  nature.  Perhaps  it  was  prudent 
to  avoid  bringing  lithiiiac  acid  into  diflinct 
account,  as  particular  mention  of  it  might  have 
made  the  analogy  too  finking  to  be  overlooked  : 
R  or 
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or  the  enquirer  might  not  feel  himfelf  adept  at 
argumentative  fupport  of  a  chemical  difcuffion, 
and  yielded  to  the  apprehenfions  of  inaccurate 
deduction :  he  is  contented  with  confidering  the 
feveral  remote  caufes   as  conducive  to  general 
acrimony,  whofe  qualities  he  leaves  as  undeter- 
mined as  the  former  vague  fuppofitions  in  re- 
gard  to  gouty   matter,-    and   from   incomplete 
conceptions  in  refpect  to  the  actual  condition 
of  gouty  habits,  he  gives  obfcurity  to  the  whole 
doctrine,  by   blending  it  with  abftrufe  notions 
in  refpect  to  nervous  functions,  and  with  ideas 
not  eafily  comprehended,   concerning  irregular 
and  atonic  gout.     The  fame  want  of  correctnefs 
in  confidering  the   effence   of  the   difeafe,  has 
conducted   to   mifapplication    of   principles  in 
various  inftances,  and   to  the  recommendation 
of  practice  fometimes  inappofite  and  injurious. 
Of  this   kind   may   be   regarded   the   employ- 
ment  of  leeches,   which,    by   diminishing   the 
local  affection,   gives  interruption  to  the  natural 
procefs  that  alone  can  tend  to  the  general  fymp- 
tomatic  excitement  abfolutely  neceffary  for  the 
relief  of  the  whole  fyftem,   and  procures  tem- 
porary eafe    at    the   expence   of    the   univerfal 
ceconomy.     From  errors   like  thefe,  cuflomary 
experience  of  their  bad   effects    has  long   fur- 
nifhed  fecuiity,   which  diflinct  reflection  upon 
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the  proper  depofite  of  gout,  and  the  general 
tenor  of  the  confutation  at  the  commencement 
of  a  paroxyfm,  mould  confirm.  Bur  while  de- 
fects are  pointed  Out,  it  muft  not  be  denied 
that  other  ideas  have  received  a  degree  of  ex- 
panfiori  arid  embellimment ;  or  that  the  en- 
quiry is,  in  general,  carried  on  with  no  mean 
ability,  and  might  have  been  read  with  fatif- 
faction  by  the  anonymous  author,  if  any  re- 
ference had  been  made  to  the  fpririg  from  which 
the  principles  have  been  borrowed  almoft  in 
the  order  according  to  wrhich  they  had  been 
ranked. 

The  enquirer  culls  with  dexterity,  and  is  a. 
proficient  in  the  art  of  tranfplanting.  —  He 
knows  in  what  manner  to  produce  a  feeming 
difference  in  flowers  by  variety  of  culture. — His 
foil  is  not  barren,  but  fometimes  in  fault  from 
pronation  of  manure.  Frequently  he  ingrafts 
where  the  conjunction  is  not  harmonious,  and 
the  confequent  fhootings,  although  luxuriant  in 
blofTom,  are  not  abundant  in  profitable  fruit :  all 
his  readers  will  not  go  along  with  him  in  the 
extent  of  his  digreflive  fpeculations  reflecting 
fchrophula,  concerning  acrimony  as  the  univer- 
fal  caufe  of  inflammation,  in  regard  to  the  ope- 
ration of  artifical  difcharges  made  habitual,  and 
R2  on 
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on  other  topics  often  irrelevant  to  the  fubjed 
of  the  work. 

While  charges  of  plagiarifm,  uninterefting 
to  the  multitude  are  brought  forward,  the  more 
important  bufinefs  of  this  poftfcript  is  at  a 
Hand. — To  that  I  now  revert,  with  hopes  of 
excufe  for  remonftrances  which  cannot  give 
offence  to  men  concerned  in  the  prefervation 
of  literary  right.  I  trufl  I  mail  be  juftified 
in  refenting  unfair  pretentions  to  originality, 
affumed  to  the  prejudice  of  what  has  been  fo 
long  on  printed  record,  and  from  proper  es- 
timation of  circumftances  I  dread  not  the  re- 
proach of  having  laid  unfounded  imputations. 
It  may  be  conceived  to  be  matter  of  fatisfaclion 
to  find,  that  fentiments,  which  wanted  even 
the  authority  of  a  name,  have  become  fo  much 
the  objects  of  enviable  plunder  as  to  have  fup- 
plied  matter  for  two  entire  publications ;  and 
that  they  have  been  inflrumental  towards  be- 
getting extraordinary  difcuffion  concerning  fub- 
jecls  which  had  been  almoft  relinquifhed  as 
.fruitlefs  of  recompenfe  to  any  labour  that  might 
be  bellowed  upon  them. 

Mr.  Gaitikell  admits  the 'fact,  of  there  being 
a  conftant  precipitation  from  the  urine  upon 
the  addition  of  acids  j  but  the  matter  that  is 
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thrown  down  he  has  collected,  and  did  not 
find  it  agree  with  the  lithifiac  matter  of  Scheele, 
in  particular  characteriftic  properties.  "  It  was 
infoluble  in  water,  Infipid  to  the  tafte,  and 
changed  the  blue  infufion  of  red  cabbage  leaf 
to  a  green  colour.  Inftead  of  forming  rofe- 
coloured  chryftals  after  folution  and  evapora- 
tion in  nitrous  acid,  a  yellowifh  white  powder 
was  left,  which  appeared  to  be  animal  earth.'* 
He  enumerates  other  circumftances  in  which  it 
was  different  from  lithifiac  acid,  and  thinks  it 
had  greater  refemblance  to  the  coagulable  lymph 
of  the  blood. 

I  will  not  again  travel  over  the  catalogue 
of  its  properties,  and  their  nice  agreement  with 
thofe  of  the  common  matter  of  urinary  con- 
cretions, but  requeil  to  be  confidered  as  pledged 
to  the  ftatement  that  has  been  given  in  the 
fecond  fe&ion.  I  would  willingly  abide  by 
the  determination  of  any  man  who  has  been 
in  the  habit  of  making  chemical  experiments 
with  requifite  care,  But  I  muft  take  the  li- 
berty of  pointing  out  fome  incongruity  in  Mr. 
Gaitfkell's  remarks,  and  of  offering  fome  con- 
jecture in  refpecl:  to  the  caufe  of  his  miftake. 
It  is  allowed  that  the  precipitate  is  not  a<sid 
to  the  tafte — neither  is  the  matter  of  calculus. 
A  fubflance,  of  which  an  ounce  of  water  of 
R  3  the 
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the  degree  of  heat  that  the  tongue  can  endure 
without  injury,  does  not,  perhaps,  retain  half 
a  grain,  is  fcarcely  to  be  diftinguifhed  as  an 
acid  by  the  faculties  of  tailing :  but  it  betrays 
its  acidity  by  combination  with  alkalis,  not 
into  a  faponaceous  or  vifcid  compound,  fuch 
as  is  formed  between  alkalis  and  every  defcrip-, 
tion  of  animal  mucus  or  mucilage,  but  into  a 
brittle  fubfrance,  having  greater  refemblancc 
to  neutral  falts,  and  like  them,  much  more 
readily  folubie  in  hot  than  in  cold  water.  la 
its  iimple  properties  and  qualities  of  conjunct 
tion,  it  comes  much  nearer  to  fulphur,  the  ef-> 
tablifhed  bails  of  an  acid,  than  to  the  matter 
of  mucilage ;  but  it  is  fufceptible  of  eafy  de«* 
compofiticn,  which  fulphur  is  not  yet  known 
to  admit. 

Mr.  Gaitfkell  obferves,  that  the  precipitate 
was  not  capable  of  folution  in  pure  water.  By 
what  means  then  did  it  communicate  a  green 
colour  to  the  infuiion  of  red  cabbage?  Here 
was  evidence  of  folubility  at  lead,  although  the 
nature  of  the  change  may  be  conflrued  to  the 
prejudice  of  its  acidity.  I  am  not  acquainted 
with  its  effects  on  that  infuiion,  or  with  the 
myiute  qualities  of  the  red  cabbage  as  a  teh\ 
To  lacmus  or  tournfol,  the  faturated  folution 
of  the  precipitate  in  boiling  water  appeared  to 

give; 


C    247    ] 

give  a  faint  red  colour,  in  a  fufficient  degree  to 
be  regarded  as  a  criterion  of  acidity. 

With  refpedt  to  the  rofe-coloured  mafs  that 
fhould  remain  after  evaporating  the  folution  in 
nitrous  acid  to  drynefs,  I  have  never  failed  in 
obtaining  it  when  the  experiment  was  conducted 
with  tolerable  care.  The  appearance,  however, 
is  not  that  of  a  clump  of  red  chryftals,  which 
Mr.  Gaitfkell  feems  to  have  expected.  I  have 
never  found  the  refidium  in  a  chryftalline  fhape, 
but  more  in  the  form  of  burnt  allum  when  the 
moifture  is  abftracted.  There  is,  as  was  men- 
tioned in  the  third  fection,  confiderable  nicety 
requifite  for  gaining  that  ftate  of  the  yellow 
folution,  which  ihall  be  colourlefs  upon  the 
fkin  when  firft  applied,  but  become  of  a  blood- 
red  in  about  half  an  hour.  The  nitrous  acid, 
moderately  diluted,  fhould  be  boiled  with  an 
excefs  of  the  precipitate,  till  it  has  taken  up 
as  much  as  it  can  difTolve.  When  the  conjunc- 
tion has  been  made  to  complete  faturation,  the 
limpid  fluid  fhould  be  poured  from  the  undif- 
folved  precipitate  into  a  frefh  vial,  and  the 
boiling  continued  fometime  longer^  that  if  there 
be  a  particle  of  fuperfluous  acid  it  may  be 
carried  off.  The  experiment  conducted  in  this 
manner,  in  a  vial  not  very  deep,  and  with  a  mouth 
wide    enough  to  allow    of  ready   evaporation, 
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will  commonly  fucceed.  Scheele  obferves  that 
the  fluid,  when  it  is  boiling,  becomes  of  a  blood 
red. — I  have  never  found  this  to  happen,  ex^ 
cepting  when,  by  the  violence  of  heat,  the 
yellow  folution  had  been  raifed  upon  the  fides 
cf  the  containing  vefTel,  and  dried  into  a  rofe- 
coloured  lining,  which  became  a  die  for  the 
liquid  at  the  bottom.  The  addition  of  a  fixed 
alkali,  by  taking  off  any  redundant  acid,  renders 
the  procefs  lefs  liable  to  failure ;  and  whether 
an  alkali  has  been  employed  or  not,  the  refi- 
duum,  after  evaporation  to  perfed  drynefs  by 
means  of  a  gradual  heat,  is  a  rofe-coloured  mafs, 
which,  however,  whea  prepared  without  an 
alkali,  has  not  appeared  to  me  fo  deliquefcent 
as  Bergmann  regarded  it.  I  do  not  remember 
that  Scheele,  in  whom  there  is  much  more  pre- 
cifion  of  experiment  and  remark  than  in  Berg- 
mann,  has  made  mention, of  deliquefcency. 

InfTead  of  this  peculiar  red  mafs,  Mr.  Gait- 
fkell  obtained,  after  evaporation,  a  yellowifh 
white  powder,  which  appeared  to  be  animal 
earth.  There. will  not  be  occafion  for  much 
argument  to  prove  that  the  fubftance  precipi- 
tated from  urine  by  muriatic  acid  could  not 
be  animal  earth,  for  which  that  acid  is  fo 
ready  a  folvent,  An  error  there  muft  have 
been    in    the   procefs,    and   perhaps    it    had 
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taken  place  in  drying  the  precipitate  by  the 
aid  of  heat.  The  lithiiiac  acid  undergoes  a 
degree  of  decompofition  in  a  very  fmall  degree 
of  heat,  and  yields  a  vapour  ftrongly  impreg-. 
nated  with  volatile  alkali.  As  the  decompofi- 
tion advances,  an  earth,  which  appears  to  be 
calcareous,  and  calcines  ultimately  to  quick- 
lime, is  formed.  To  quick-lime,"  the  preci- 
pitate itfelf,  and  its  rofe-coloured  combination 
with  nitrous  acid,  are  converted  in  the  end, 
after  every  thing  volatile  has  been  diffipated 
by  the  continuance  of  heat.  The  fuppofition 
of  its  having  been  decompofed  by  a  degree  of 
heat  that  was  not  fufpecled  to  alter  its  nature, 
will  perhaps  account  for  the  effect  upon  the 
colouring  matter  of  red  cabbage,  and  for  other 
phenomena  which  have  led  to  erroneous  con- 
cluflon.  The  facility  with  which  volatile  al- 
kali may  be  extricated  from  the  lithiiiac  acid 
and  its  compounds,  is  extraordinary,  and  tef- 
tifies  a  great  aptitude  for  a  different  modification 
of  particles. 

When  the  precipitate  of  urine  is  wanted  for 
experiments,  let  natural  urine,  in  which  acid 
does  not  predominate,  be  decanted  from  the 
mucilaginous  cloud  before  ah  acid  is  mixed  with 
it,  and  the  lithiiiac  matter,  when  precipitation 
has  been  effected,  will  be  perceived,  not  in  the 
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ftate  of  a  powder,  which  Mr.  GaitfKell  ap- 
pears to  have  confidered  as  its  cuftomary  form, 
but  in  the  iTiape  of  fine  chryftals  looking  trans- 
parent in  the  fluid,  but  refembling  red  fand 
when  detached  and  dried.  By  filling  a  large 
bottle  every  morning  with  frefh  urine,  a  quan- 
tity fufrlcient  for  experiments  will  foon  be  col- 
lected :  it  may  be  w allied  by  agitation  with 
diftilled  water,  and  afterwards,  when  operated 
upon  with  expertnefs,  it  will  not  caufe  dis- 
appointment in  the  expedled  proof  of  its  iden- 
tity with  calculous  matter. 

I  am  perfectly  unacquainted  with  the  nature 
of  the  inteftinal  calculi  of  horfes. — It  feems 
probable  that  they  are  not  formed  like  uri- 
nary calculi,  by  chryftallization  or  deposition 
from  a  fluid,  but  confift  of  the  earthy  particles 
of  the  excrementious  matter  of  the  inteftines, 
adhering  to  fome  folid  body,  retained  and  becom- 
ing an  accidental  nucleus.  At  the  fame  time 
the  bile,  and  various  fecretions  of  the  canal, 
muft  contribute  towards  the  compofition.  Mu- 
cilaginous matter  may  be  in  thofe  concretions 
the  cement  that  it  was  fufpected  to  be  in  cal- 
culi of  the  human  bladder.  Mr.  Gaitfkell's 
experiments  terrify  their  constitution  to  be  of 
this  kind.  If  there  be  lithifiac  acid  in  the 
fluids  of  horfes?  a  portion  of  it  may  enter  into 

the 


[       *5'       ] 

the  competition  of  thefe  calculi,  and  fome  of 
the  appearances  he  has  mentioned  are  favour- 
able to  fufpicion  of  its  being  prefent.  If  I 
were  to  fearch  for  it,  I  would  get  rid  of  the 
earthy  matter  by  means  of  muriatic  acid  before 
the  application  of  nitrous  acid  was  made,  or 
examine  with  care  the  precipitate  made  by 
acids  from  an  alkaline  folution.  In  Mr.  Gaiu 
fkell's  attempt  to  get,  by  means  of  nitrous  acid, 
a  yellow  folution  changeable  to  red,  the  effects 
wrere  thofe  of  that  acid  acting  upon  the  fkin 
as  a  cauftic,  and  not  fo  fully  faturated  as  he 
had  fuppofed,  and  as  it  undoubtedly  might 
have  been  by  a  body  containing  an  abforbent 
earth.  The  fame  caufe  of  deception  is  not  unu- 
fual  in  trials  with  lithifiac  acid :  the  proper 
liquor  does  not  operate  upon  the  fkin,  but  is 
a  mild  varnifh  which  becomes  red  by  expofure 
to  the  air,  on  any  furface  by  which  it  is  not 
chemically  affected. 

Of  the  urine  of  horfes,  I  have  examined  but 
one  parcel,  and  did  not  detect  any  lithiiiac  acid: 
it  contained  a  yellow  fediment  which  was  prin- 
cipally an  earth  foluble  in  nitrous  or  muriatic 
acids,  and  capable  of  prerjpitation  from  both 
by  alkalis.  I  might,  perhaps,  be  inexpert  in 
my  endeavours  to  difcover  lithifiac  acid,  or  it 
may  not  appertain  to  the  ceconomy  of  that  clafs 
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of  animals,  or  the  want  of  it  might  be  a  morbid 
deviation  from  the  natural  ftate  of  the  urine. 
Thefe  are  points  which  it  may  be  of  importance 
for  the  profeiTor  of  the  Veterinary  College  to 
afcertain,  but  were  not  to  me  fufficiently  in- 
teresting to  induce  to  a  profecution  of  the  en- 
quiry, when  other  objects  claimed  more  parti- 
cular attention. 

In  the  third  volume  of  the  fame  medical 
facts  and  obfer nations — a  work,  with  the  many 
interesting  communications  of  which,  I  had  till 
lately  the  misfortune  to  be  unacquainted,  al- 
though not  a  Granger  to  its  general  fame,  an 
important  feries  of  experiments  upon  urinary 
calculi  by  Mr.  Lane,  is  given  as  an  extract  from 
the  Philofophical  Tranfaclions.  In  different 
concretions  he  found  considerable  difparity  in 
refpecl  to  their  readinefs  both  of  folution  in 
alkalis  and  evaporation  in  the  fire :  thofe  which 
diffolved  in  the  largefl  proportion  were  moft 
volatile  in  heat.  The  refult  of  his  experiments 
upon  fourteen  double  parcels  of  calculous  mat- 
ter, is  ingenioufly  arranged  into  a  table  mew- 
ing the  refidua  of  each,  after  correfponding  par- 
cels of  the  fame  Concretion  had  endured  the 
operation  of  cauftic  alkalis,  and  of  a  heated 
furnace.  Of  the  fourteen,  it  appears  that  feven 
or  eight  were  of  that  description   which  may 
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be  confidered  as  tolerably  pure  lithifiac  matter. 
A  refractory  reiidium  of  from  one  grain  to  three, 
of  ten,  the  original  quantity,  is  not,  when  of 
the  higheft  rate,  much  more  than  may  be  ex- 
pected from  lithifiac  acid,  as  found  in  calculi 
or  precipitated  from  the  urine.  The  remains 
of  the  others  were  larger ;  and  in  fome  which 
did  not  yield  much  to  alkalis  or  the  fire,  it 
may  be  prefumed  that  there  wras  a  different 
matter  accidentally  connected  with  the  lithifiac 
acid,  or  that  a  particular  aggregation  of  par- 
ticles refilled  the  operation  of  alkalis  and  of 
heat,  under  the  common  circumftances. 

We  have  commented  upon  the  different  ap- 
pearances which  lithifiac  matter  puts  on  when 
precipitated  from  the  urine,  and  upon  the  va- 
rieties of  fediment  depending  upon   fome  he- 
terogeneous conjunction.     Such  differences  are 
certainly  to  be  afcribed  to  the  cohefion  of  other 
matter  which  may  be  of  various  qualities    and 
proportions ;    but    the   concreting   principle  is 
connected  with  the  lithifiac  acid,  and  that  there 
is  unity  in  that  principle^  may  be   concluded 
from  the  difparity  of  folution  and   evaporation 
which  Mr.  Lane  difcovered  in  different  lamina 
of  the  fame  concretion.     No.   ti   and  No.  12, 
the   external  and  central   parts  of  a   calculus, 
left   fcarcely  any  refidua^  while  No.  13,  formed 
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of  intervening  lamina,  proved  refractory.  If 
there  were  actually  different  and  oppofite 
fources  of  concretion,  it  is  fcarcely  to  be  ex- 
pected that  they  mould  exift  in  the  fame  perfon. 
The  depofition  of  every  part  mud  have  been 
from  the  fame  caufe,  and  the  effential  matter 
of  concretion  the  fame,  with  the  difference  of 
fome  other  matter  happening,  at  particular  times, 
to  be  contained  in  the  urine,  and,  by  accidental 
attachment  to  the  calculous  acid,  giving  variety 
to  its  aggregation,  its  texture,  its  fufceptibility 
of  folution,  and  its  volatility. 

The  only  conjectures  that  were  offered  re- 
flecting the  caufes  of  difference,  were  that 
fixed  air  may  fometimes  be  comprehended  in 
the  depofite;  it  precipitates  calculous  matter 
from  alkalis,  but  a  portion  of  it  may  unite 
with  the  precipitate — and  that  the  mucilaginous 
cloud  is  frequently  included  in  various  forms 
of  lithifiac  fediment.  From  a  calculus  con- 
taining a  large  proportion  of  the  firft,  there 
would  not  be  much  refiduum  :  from  another, 
to  which  the  fecond  had  contributed,  the  re- 
mains might  exceed  the  ufual  quantity.  When 
artificial  precipitation  is  effected,  if  the  urine 
be  very  diluted,  and  not  ftrongly  impregnated 
with  animal  falts,  the  chryftals,  while  immerfed 
in  the  fluid    are  clear,  and  appear  like  fmall 
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ihining  particles  of  calcined  mercury  flicking 
Co  the  vial,  or  entangled  in  the  cloud,  but  not 
conjoined  with  it.  When  the  proportion  of 
precipitate,  which  varies  from  lefs  than  a  grain 
to  three  or  four,  and  perhaps  more,  that  may 
fometimes  be  obtained  from  half  a  pint  of 
urine,  is  larger,  the  depofite  frequently  becomes 
evident  by  immediate  turbidnefs,  and  fettles 
as  a  powder  with  particles  of  different  mag- 
nitudes, towards  the  compofition  of  which  the 
cloud  or  mucus  of  the  urine  has  furnifhed  a 
confiderable  fhare.  A  fediment  of  this  kind 
will  not  be  fo  perfect  in  its  properties  as  the 
pure  chryftals,  yet  the  lithifiac  acid  is  equally 
elfential  towards  its  compofition,  and  fuper- 
abundant  acidity  is  the  fource. 

It  is  probable  that  the  concretions  which 
were  found  to  leave  a  very  large  refidue,  might 
confift  in  part,  like  fome  which  Dr.  Dawfon 
examined,  of  an  earth  foluble  in  muriatic  acid 
— an  earth  that  might  be  calcareous,  argilla- 
ceous, or  magnefian.  The  nature  of  thefe  con- 
cretions would  have  been  more  fully  afcer- 
tained,  by  trying  the  effects  of  acids,  with  an 
exception  of  the  nitrous  acid,  whofe  operation 
is  lingular,  and  renders  it  an  univerfal  folvent 
of  calculi,  upon  the  refidues  of  the  alkaline 
folutions,  and  the  effects  of  alkalis  upon  what 
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remained,  after  the  force  of  acids  was  expended  i 
cr    nitrous    acid    might   have    been    employed 
upon  the  part  that  was   left  by   muriatic  acid. 
In   this   manner  the  fpecific  matter  of  calculi 
wou]d  have  been    feparated   from  its    foreign 
attachments,    and  their  refpective  proportions 
afcertained.      Boiling  water   is  a  good  teft   of 
calculous  matter  by  the  depofite   it  makes  on 
cooling.      If    the    folution   be  palled   quickljr 
through   a   filtering  paper    as    foon  as   it   has 
been  removed   from  the  fire,  the  lithifkc  acid 
begins  in  a  little  time  to  fubfide  in  the  fhape 
of  chryflals,   or   of  chryfralline  threads.    Thefe 
are  the  acid  in  its  integrant  fiate  of  a   com- 
pound body  with  uniformity  of  properties.     The 
experiments  of  Mr.  Lane  were  happily  defigned, 
and    the   mode  of  relation   does  not  leave  any 
doubt  of  the  execution   having   been   correct. 
It  is  to  be  lamented  that  pecularity  of  ag- 
gregation, or  the  cafual  attachment  of  ftrange 
matter,    fliould  produce  difficulty  of  folution, 
or   defend    the   fpecific    lithifiac    portion   from 
the  aclion  of  alkalis.     But  folvents   ought   not 
to  be  rejected    for  thefe  reafons  :    if  they  fhouid 
prove    occafionally    fuccefsful    they   mould  be 
confidered  as  always  entitled  to  a  fair  trial,  be- 
fore a  precarious  and  painful  operation  is  un- 
dertaken— for   with  the   greater!:  improvement 
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of  which  it  is  capable,  precarious  and  painful 
it  muft  remain.  But  when  alkalis  may  not 
be  equal  to  the  folution  of  calculi  already 
formed,  they  might  have  been  beneficial,  com- 
bined with  other  regulations,  in  preventing  the 
generation  of  bodies,  of  which  the  concretion 
may  depend  upon  lithifiac  acid,  even  when  its 
proportion  is  not  the  largefc  in  the  mafs.  We 
muft  confider  that  acid  as  the  combining  in- 
gredient or  bafis  of  concretion  in  all  the  ftones 
where  it  is  prefent ;  and  it  has  not  been  proved 
that  any  have  yet  been  difcovered  from  which 
fome  portion  of  it  may  not  be  extracted  :  while 
in  the  greater!:  number  of  calculi  the  adhering 
matter  of  a  different  kind  is  fcarcely  worth 
notice.  The  whole  refidue  after  the  operation 
of  heat,  is  not  to  be  confidered  as  adhering 
matter :  the  earthy  remains  proceed  in  general 
from  the  decompofition  of  the  calculous  acid 
itfelf.  The  proper  acid  may  be  decompofed 
— the  fublimate  may  be  decompofed— the  fub- 
limated  products  of  every  frefh  fublimation  may 
be  decompofed :  at  the  end  of  each  procefs 
there  is  a  refidue  of  earth,  which  may  be  the 
refult  of  new  modification ;  or,  if  it  pre-exifted 
in  the  original  body,  was  fo  enveloped  in  myf- 
terious  conjunction  as  not  to  be  perceptible 
under  the  character  of  earth.      The  quantity 
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of  the  firft  refldue  may  have  relation  to  the 
degree  of  decompaction  that  has  taken  place 
from  particular  circumftances  attending  the 
operation. 

But  it  is  time  to  bring  to  a  conclufion  an 
enquiry  of  which  a  great  part  muft  be  unintel- 
ligible to  perfons  unacquainted  with  chemical 
phrafe,  I  have  endeavoured  to  trace  the  ori- 
gin of  complicated  diforders,  which,  connec- 
tion in  their  caufes,  brings  under  under  one 
fyflem.  The  means  of  prevention  and  remedy 
recommended,  are  fuch  as  difpofe  to  improve- 
ment in  very  necefTary  functions  of  the  ceco- 
nomy.  When  ufed  under  the  limitations  and 
reftrictions  that  have  been  affigned,  it  may,  at 
lealr,  be  faid  in  their  favour,  that  they  cannot 
prove  injurious  when  they  are  not  efficacious. 
But  when  enforced  with  proper  care  and  fuit- 
able  regulation,  there  could  not  often  be  oc- 
calion  to  lament,  with  the  elegant  author  from 
whom  our  motto  is  alTumed  —  Eft  enim  hac  ars 
conjefturaliSy  neque  refpondet  ei  plerumquey  non  folwn 
ccnjettura>  fed  etiam  experientia :  et  inter aum  non 
febris%  non  cibus^  non  fcmnus  fubfequetur,  ficut  affue~ 
vit* 


The  End, 


